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РЕЗЮМЕ 
ФУЗАРИОЗНОЕ У В Я Д А Н И Е У ПШЕНИЦЫ И ИНТЕГРИРОВАННЫЙ КОНТРОЛЬ 
БОЛЕЗНИ В РУМЫНИИ 
И. МУНТЯНУ, Т. МУРЕШАН, В. ТАТАРУ 
В статье сообщается о научных исследованиях и анализах 80 проб пшеницы, взятых 
из различных мест Трансильвании, а также о результатах некоторых моно- и полифакто-
риальных опытов в отношении появления, поведения и снижения урожайности, вызывае-
мой фузариозным увяданием. В 1970году заболевание фузариозом было основной эпифитоти-
ей и причинило потери урожая в некоторых местах до 70 процентов, а в среднем для Тран-
сильвании потеря урожая составила 42 процента. Потери изменялись в зависимости от 
сорта, большой изменчивости окружающей среды и условий агротехники. Высокие потери 
урожая наблюдались в случае обильного увлажнения, раннего посева в сентябре, 
избытка азотных удобрений, низкой устойчивости к полеганию, больпюго количества 
сорняков, раннего появления и сильного развития болезни. Это положение и наличие 
инфекции на растениях в течение вегетации, а также распространение ее с семенами долж-
ны учитываться специалистами при принятии специальных мер в отношении болезни, пред-
почтительно в качестве интегрированного контроля. 
СПЕКТР ФЛУОРЕСЦЕНЦИИ А К Т И Н А 
Ш. ФАЗЕКАШ, В. СЕКЕШИ-ГЕРМАНН, И. КАША, И. ХОРНЯК 
В наших экспериментах изучалсъ спектры возбуждения и флуоресценции актина 
и изменение последнего. Спектры возбуждения и флюоресценции актина измерялись 
методом спектрофлюорометрии. Было найдено, что спектр возбуждения изменяется в 
большей, а спектр флуоресценции — в меньшей степени. Во время очистки актина 
ширина спектров с более гомогенной узкой полосой (290—310 мм) раширялась в спек-
тре возбуждения в противоречие процессу очистки. Очистка, гельфильтрация, ульт-
рацентрифугирование, полимеризация и деполимеризация, диализ приводят к го-
могенному G-актину, что доказывается структурами ультрафиолетового спектра и 
спектром дифференты экстинция, увеличением полимеризационной способности, а 
также удаленными веществами. В противоположность этому расширение спектра воз-
буждения указывает не на стабилизацию, а на вторичное, третичное изменение струк-
туры, на дезинтеграцию. Расширение спектра показывает, что имеется взаимосвязь между 
свободно и тесно связанными липидными компонентами, удаленными из протеина. 
Получены липидные компоненты гельфнльтратного актина, их спектры возбуждения 
и флуоресценции, а также их тонкослойная хроматография. Липиды имеют смешенные 
компоненты. 
АНАТОМИЧЕСКОЕ, УЛЬТРАСТРУКТУРНОЕ И ФИЗИОЛОГИЧЕСКОЕ И З У Ч Е Н И Е 
ФОТОСИНТЕТИЧЕСКОЙ АКТИВНОСТИ, О Б Н А Р У Ж Е Н Н О Й У КОРЫ E U O N Y M U S 
E U R O P A E U S II; С Е З О Н Н Ы Е И З М Е Н Е Н И Я 
Ю. СУЙКО-ЛАЦА, Н. РАКОВАН, Г. ФЕКЕТЕ, Г. ХОРВАТ 
Авторы изучали ультраструктурные и физиологические изменения хлоропластов в 
хлоренхиме одно- и двухлетних побегов E u o n y m u s europaeus L. посредством электрон-
номикроскопнческого исследования и ввения С02 1 4 . Реакция пластов к тем же самым сти-
мулам в данное время была не совсем одинакова, но обычно они поддерживали свою 
внутреннюю базисную структуру, требуемую для их активности в течение всего года. В 
пластинчатой структуре авторы обнаружили качественные и — что касается числа гранул 
— даже количественные сезонные изменения. Число гранул значительно уменьшалось в 
октябре и оставалось на низком уровне даже в январе; в марте и апреле — увеличива-
лось. Сезонное изменение общего содержания хлорофилла было параллельным с этим. 
Изучены эти две линии, поддерживающие одна другую. Годовое изменение фотосинтети-
ческой активности может быть параллельным с фенологией растений. В конце зимы фо-
тосинтетическая активность очень высокая; в это время и в начале апреля синтез веществ 
с большим молекулярным весом может иметь значение в распускании почек. Во время 
активности листьев, активность коры уменьшается, биосинтез перемещается в направ-
лении легкодоступных веществ с низким молекулярным весом. 
Я Д Е Р Н А Я ЗАВИСИМОСТЬ РЕСИНТЕЗА ГОРМОНОВ В АДРЕНОМЕДУЛЯРНЫХ 
К Л Е Т К А Х КРЫС 
И. Б Е Н Е Д Е Ц К И , Л . КОППЕР, К. ЛАПИШ 
Крысы обрабатывались 5-флюороурацилом или актиномицином Д для того, чтобы 
изучить функцию измененного аминокислотного обмена в процессе катехоламинного ре-
синтеза, следующим за инсулин-индуцированным катехоламиновым выделением. Инсулин 
(20 IE/100 г веса тела), введенный i. р. маркировал катехоламиновые выделения. Спустя 
24 часа после обработки инсулином содержание катехоламина надпочечной железы 
равнялось только половине содержания в необработанном контроле. Через 168 часов 
после введения инсулина, уровень катехоламина возвратился к норме. Если 5-флюороура-
цил или актиномицин Д был введен через 6 часов после инсулина, ресинтез катехоламина 
был сильно угнетен. Так, через 168 часов адреномедулярное содержание катехоламина у 
повторно обработанных животных было равно только половине содержания инсулина обра-
ботанных контролей. Так как синтез гормонов имеет место в цитоплазме клетки и пер-
вичное действие 5-флюороурацила и актиномицина Д проявляется на клеточном ядре, то 
повидимому процесс синтеза цитоплазматических гормонов может нарушаться только 
в случае, если ядерный метаболизм является неповрежденным, т. е. процесс зависит от ядра. 
ВХОЖДЕНИЕ Я Д Р А ВЕГЕТАТИВНОЙ КЛЕТКИ, ГЕНЕРАТИВНОЙ КЛЕТКИ 
ИЛИ МИКРОГАМЕТ В ПЫЛЬЦЕВУЮ ТРУБКУ У CONSOLIDA AJACIS (L.) SCHUR. 
ДЬ. ПАЛ, М. ТАЛЛЕР, Б . БАРНАБАШ 
Когда начинается прорастание, ядро вегетативной клетки не всегда входит первым 
в пыльцевую трубку Consolida ajacis (L.) Schur. Генеративная клетка или две микрога-
меты могут также входить первыми. Вхождение микрогамет в пыльцевую трубку и про-
движение в ней при неактивном движении можно доказать. При дальнейшем росте пыльце-
вой трубки пыльцевое зерно становиться пустым и ядро вегетативной клетки, а также и ми-
крогаметы переходят в каждом случае в пыльцевую трубку. В пыльцевом зерне и пыльце-
вой трубке микрогаметы изменяют место, по нашему мнению, посредством течения цито-
плазмы вегетативной клетки микроспоры или посредством направленного и системати-
ческого сжатия цитоплазматических трубочек, включенных в цитоплазму. 
ПОТРЕБНОСТЬ ДРЕНАЖА У РИСА 
В. К. ВАМАДЕВАН, Н. Т. ДАТАНЕ 
В оранжерее в экспериментах по дренажу наблюдалось, что и поверхностное осу-
шение, и вертикальный дренаж оказали одинаковое влияние, но по их влиянию на урожай 
зерна и соломы оба они были более выгодными, чем обработка без осушения. При обоих 
обработках лучший рост растений можно отнести за счет большего количества продуктив-
ных побегов и больших метелок. 
ИЗУЧЕНИЕ МЕТАКСЕНИЙ У СОРТОВ ГРУШИ 
Й. Н Е К И 
В 1967—1970 гг. проведено изучение опыления у 645 комбинаций, каждый год 
с разным количеством сортов. В результате проведения помометрических измерений зрелых 
плодов, статистически доказаны метаксенийные изменения в форме и размере плодов, по-
являвшихся в течение трех лет, в следующих комбинациях: Vilmos (Ç)xBosc (<J), Vi lmos 
(?) X Pringalle (<J), Vilmos (?) X Dupu i t (3); l l a r d e n p o n t (?) X Pringalle (<J), Hardenpont (?) X Vil-
mos (3), H a r d e n p o n t (Ç )xClapp (J) . Метаксении цвета плодов были получены в комби-
нациях: H a r d y (?) XVilmos (CJ) и Hardenpont (?) X Clapp (<J). Что касается времени со-
зревания, плоды в комбинации Hardenpon t (?) х Pringalle (<J) достигали уборочной спе-
лости на 5—7 дней раньше, чем гибридные плоды всех других комбинаций. 
ИЗМЕНЧИВОСТЬ СОДЕРЖАНИЯ ПРОТЕИНА И ЛИЗИНА В SORGHUM V U L G A R E . 
А. АУСТИН, Г. Д . СИНГХ, В. К. ГАНСЛАС, Н. Дж. П. РАО 
Девяносто шесть сортов сорго (Sorghum vulgare), включающие местные и улучшен-
ные сорта, а также гибриды, были оценены на содержание протеина и лизина в зерне. 
Показаны заметные сортовые различия по вышеуказанным признакам, так содержание 
протеина изменялось от 8,8%, до 21,0% и лизина от 0,72% до 3,37%. По содержа-
нию протеина все сорта были разделены на низко-, средне- и высокопротеиновую группы. 
Шестьдесят три процента сортов относятся к высокопротеиновой группе. В сортах с низ-
ким содержанием протеина количество лизина изменялось от 1,24% до 3,37% при среднем, 
равном 2,21%, в то время как в высокопротеиновых сортах содержание лизина изменя-
лось от 0,72% до 2,95% со средним, равным 1,52%. Высокодостоверный и отрицательный 
коэффициент корреляции между содержанием протеина и лизина в процентах (выражен-
ный на 100 г протеина) показал, что в основном, увеличение протеина было связано с 
уменьшением содержания лизина в процентах. Однако имелись линии, такие как IS 4532 
и IS 4952, которые содержали сравнительно больше лизина, сочетавшегося с более высоким 
содержанием протеина. Это определяет возможности улучшения линий, сочетающих вы-
сокое содержание протеина и лизина, обширно составленной программой и выбором под-
ходящих методов селекции. 
ИЗУЧЕНИЕ ФИЗИОЛОГИЧЕСКОЙ, А Т А К Ж Е БИОХИМИЧЕСКОЙ ОСНОВ 
КОМБИНАЦИОННОЙ СПОСОБНОСТИ Л И Н И Й И ГИБРИДОВ К У К У Р У З Ы 
М. КОВАЧ 
Изучая 20 биохимических показателей в генеративных органах кукурузы, мы ста-
рались найти корреляцию между количеством отдельных составных частей и комбинацион-
ной способностью. В противоположность к предполагаемому положительному влиянию 
больших разниц между концентрациями мы наблюдали, что только определенная разница 
— около 10—20% — между родителями, использованными в скрещивании, вызывала по-
лучение успешных комбинаций. Однако, корреляция показывала только тенденцию, но не 
могла доказать прямого параллелизма. Положительная корреляция была выявлена м е ж д у 
темпом размножения Saccharomyces, культивированных на семенном экстракте, и коли-
чеством урожая, также как между хорошей или плохой комбинационной способностью изу-
ченных линий. 
ДЕЙСТВИЕ НЕКОТОРЫХ БИОЛОГИЧЕСКИ А К Т И В Н Ы Х СОЕДИНЕНИЙ Н А 
АЗОТНЫЙ ОБМЕН В МИЦЕЛИИ AGARICUS BISPORUS И COPRINUS COMATUS 
Л. ДЬ. САБО, Л . ХОЛЛИ, Б . И. ПОЖАР 
Авторы изучали действие нескольких групп биоактивных веществ (цитокинины, 
ауксины, гиббереллины, вещества, задерживающие рост и агенты старения) на развитие 
мицелия, содержание сухого вещества, общего и белкового азота у базидимицетов — 
Agaricus bisporus — и Coprinus comatus (Basidiomycetes) . Была обнаружена высокая био-
логическая активность у пуриновых и пиримидиновых аналогов, также как при влиянии 
обработками морфоактинами, Б-9 и этрелем; последние два вызывают старение у высших 
растений. В случае возбуждения также можно доказать эффективность, зависящую от 
концентрации. Селективность кофеина и фенобарбитуровой кислоты заслуживает особого 
внимания, так как вызывает увеличение сухого вещества у Agaricus bisporus и специфи-
ческое угнетение у Coprinus comatus . 
МЕТОД КОНТРОЛЯ СТЕПЕНИ ПАСТЕРИЗАЦИИ В ПРОДУКТАХ ИЗ КОРОВЬЕГО 
И ОВЕЧЬЕГО МОЛОКА 
А. ВАГНЕР 
Автор рекомендует модифицированный бензидиновый тест, а также и быстрый 
фосфатазный тест, разработанный советскими экспертами и им самим, пироксидазный тест 
Сторха и Ротенфуссера (Storch и Rothenfusser) и тест Леверенца (Lewerentz) для конт-
роля степени пастеризации молока и молочных продуктов и показывает, что совместным 
применением этих методов можно контролировать пятиминутную тепловую обработку при 
65°С, а также и нагревание до 70°С, 75°С, 76°С, 78°С, 80°С и 90°С соответственно и на-
блюдать содержание сырого молока. Наряду с учетом результатов исследования подчерки-
вается важность производственного и технологического контролей. А с целью достижения 
безупречной эффективности пастеризации необходимо также избавить сырое молоко от 
маститис, как основного патологического материала, и от физиологически измененного, 
кислого и находящегося в стадии брожения молока. 
ВАЖНОСТЬ УНИЧТОЖЕНИЯ САМЦОВ В ПРЕДОТВРАЩЕНИИ У Щ Е Р Б А , 
ПРИЧИНЯЕМОГО КАЛИФОРНИЙСКОЙ ЩИТОВКОЙ QUADRASPIDIOTUS 
PERNICIOSUS COMST.) 
Д ж . ДЖЕНСЕР, Б . С. ИБРАГИМ 
Под щитками и в стадии куколки самцы калифорнийской щитовки чувствительны к 
определенным ядохимикатам, как например к фосфористым органическим препаратам, 
испытанным также и в нашем институте. В течение развития перезимовавшей генерации—в 
противоположность условиям существования летнего поколения, — большинство особей 
внутри популяции находится на одинаковой стадии развития, самцы достигают состояния 
чувствительности к ядохимикатам в относительно короткий период времени. Подавляю-
щее большинство самцов можно уничтожить в период начала взрослой стадии. В результате 
этого можно предотвратить массовое появление личинок, поскольку калифорнийская 
щитовка не размножается партеногенетически. Это мероприятие является важным прежде 
всего у тех косточковых, у которых появление личинок перезимовавшей генерации совпа-
дает с созреванием плодов. 
С О Д Е Р Ж А Н И Е МИКРОЭЛЕМЕНТОВ В СЕНЕ ЛЮЦЕРНЫ 
К. ПРОХАСКА 
Изучалось содержание азота, а также основных макро- и микроэлементов в сене 
люцерны, полученного с покрытой песком почвы и чернозема. Данные показывают, что 
сено люцерны, выращенной на покрытой песком почве, содержало в каждом укосе 
меньше чистого белка и больше рядов волокна, чем выращенное на черноземе. Независи-
мо от типа почвы, сено люцерны трехлетнего использования содержало меньше Ca, К и Na, 
чем сено двухлетней люцерны. Обнаруженные различия в содержании микроэлементов 
трехлетними растениями были недостоверны м е ж д у двумя типами почв. Однако, содер-
жание Мп и Zn в сене двухлетней люцерны было меньше. Отношение Fe : Mn : Zn : Си : 
Mo = 80 : 40 : 20 : 5 : 1, рассматриваемое как пригодное для корма не было достигнуто в 
исследуемом сене люцерны вследствие низкого содержания Мп и Zn, таким образом, 
принимая, что оно биологически неполноценное, можно оправдать дополнительное приме-
нение Мп и Zn. 
О П Р Е Д Е Л Е Н И Е ПЕРЕВАРИВАЕМОСТИ КОРМОВ 
ЦЫПЛЯТАМИ С ИСПОЛЬЗОВАНИЕМ ХИМИЧЕСКОГО МЕТОДА 
А Б Д ЭЛЬ МЕГИД ДАРВИШ 
Восемь опытов в трехкратной повторности по определению переваримости у пе-
тухов были предприняты для того, чтобы определить пищевую ценность корма, ис-
пользуемого в кормлении домашней птицы. Пять материалов были приготовлены раз-
дельно, с тремя другими (мука семян хлопчатника, пшеничные отруби и высушенная 
люцерна) была использована кукуруза в качестве основного рациона. Для опреде-
ления азота мочи, смешанной с экскрементами, был использован химический метод. 
Здесь обсуждается коэффициент переваримости и кормовая ценность кормов, а так-
ж е их отношение к исходным кормам. 
РАСПРОСТРАНЕНИЕ НЕСИМБИОТИЧЕСКИХ АЗОТФИКСИРУЮШИХ 
ОРГАНИЗМОВ В ПОЧВЕ В ОПЫТАХ С ДОЛГОСРОЧНЫМ У Д О Б Р Е Н И Е М 
И СЕВООБОРОТОМ 
А. Н. ИБРАХИМ 
Несимбиотические азотфиксирующие организмы, названные Azotobacter и Clostridia 
были подсчитаны в почвенных образцах, собранных с различных экспериментальных 
участков с постоянным удобрением, расположенных в Бахтээме. Азотобактер был обна-
ружен в более высокой плотности, чем Clostridia. Органическое удобрение достоверно 
увеличивало популяцию как азотобактера, так и Clostridia и производительность 
азотной фиксации была в этом случае намного выше, чем при внесении полного мине-
рального удобрения. Система севооборота, кажется, не оказывала влияния на такую 
активность, но тем не менее участки с трёхгодичным севооборотом показали отчасти 
более высокую активность. 
В Л И Я Н И Е ДОЗЫ ГАММА-ОБЛУЧЕНИЯ НА РОСТ И МЕТАБОЛИЗМ 
ФОСФОРА И СЕРЫ У ГОРОХА 
Й. ФРАНК, Л . ТОЛНАИ 
В растениях гороха, облученных дозами 0,5, 1,0 5,0, 10,0 и 20,0 кр. на третьей 
неделе после прорастания увеличивается поглощение неорганического Р04 3 2 и его про-
никновение в органические фракции. Органические соединения малого молекулярного 
веса при дозе облучения 5,0 кр. составляют исключение. Стимуляция имеет свой макси-
мум и при малых и больших дозах. Подобная тенденция проявляется и при применении 
SÖ435, с той разницей, что меньший максимум большей дозы появляется при 10,0 кр., а 
при 20,0 кр. у ж е можно наблюдать его уменьшение. Гамма-облучения (за исключением 
стимуляции три 0,5 кр.) имеют задерживающий эффект во время морфогенеза растений, 
при этой депрессии выявляется максимум влияния меньшей (1,0 кр.) и большей (20,0 кр.) 
дозы облучения на длину стебля. 
СПЕЦИФИЧНОСТЬ СТИМУЛЯЦИИ РОСТА, В Ы З В А Н Н А Я ВОДНЫМ 
ЭКСТРАКТОМ ГАЛЛОВ У Salvadora persica L. 
К . Д . ШАРМА, Д . Н. СЕН 
Salvadora persica —- растение пустыни, которое образует галлы почти на всех 
своих частях. Эти галлы, как здесь было показано, имеют не только вещества, задержи-
вающие, но и стимулирующие рост. Водяной экстракт галлов оказал специфически раз-
личное стимулирующее влияние на рост двух выбранных для настоящего исследования 
ВИДОВ (Pennisetum typhoideum и Asterantha longifolia). Повидимому имеется больше 
чем одно стимулирующее рост вещество — как показано их различным значением Rf, — 
но только несколько из них были достойны упоминания. Эти стимулирующие рост ве-
щества оказались теплостабильными, т. к. стерилизация экстракта не повлияла на их 
качество, в то время как задерживающие рост вещества были термолабильными. 
И З У Ч Е Н И Е ОТНОШЕНИЯ М Е Ж Д У НЕСПОСОБНОСТЬЮ К ПРОРАСТАНИЮ И 
АКТИВНОСТЬЮ ЭНЗИМА Д Е Г И Д Р О Г Е Н А З Ы В СЕМЕНАХ ГОРОХА 
К. ЛАСЛО 
Изучая причину неспособности к прорастанию с точки зрения удовлетворитель-
ной или неудовлетворительной активности энзимов, катализирующих физиологические про-
цессы прорастания, автор обнаружил корреляцию между экстрагируемым, экстра-
гируемыми + связанными и топохимически определенными активностями дегидроге-
назы в семенах с одной стороны, и способностью к прорастанию, в %, выражающей от-
ношение между прорастающими и непрорастающими семенами, с другой стороны. 
РАЗЛИЧИЯ МЕЖДУ T E X A S (TCMS) И USDA (SCMS) ТИПАМИ 
ЦИТОПЛАЗМАТИЧЕСКОЙ МУЖСКОЙ СТЕРИЛЬНОСТИ 
Ф. Т. ОРАБИ 
Значительные различия наблюдались между цитоплазматической мужской сте-
рильностью типов Texas и U S D A как в Мартонвашаре, так и СентлёринЦе по высоте 
початка и по числу листьев над верхним початком, и только в Сентлёрннце по урожаю 
зерна. Не было значительного различия между двумя типами по высоте растений, ни в 
Мартонвашаре, ни в Сентлёринце. Эти два типа цитоплазмы взаимодействуют с данным 
генотипом разным способом. Техасская мужская стерильность отличается в значитель-
ной мере от мужской стерильности USDA. Условия среды оказывают значительное влия-
ние на восстановление фертильности. 
СУТОЧНЫЙ И ГОДОВОЙ РИТМ ВОДНОГО РЕЖИМА У СОРТОВ ПЕРСИКА, 
СОЗРЕВАЮЩИХ В Р А З Н О Е ВРЕМЯ 
Д Ь . БОРКА, К. Б О Р К А 
Относительно водного режима сортов персика были сделаны следующие наблюде-
ния. Транспирация более интенсивна у более молодых листьев. В начале вегетаци-
онного периода, при одинаковом запасе воды, транспирация наиболее интенсивна у 
сорта Юлия. В дневном ритме транспирации сорт Юлия первым достигает максимума, к 
полудню транспирация уменьшается у всех трех сортов вследствие отсутствия тургора. 
Дефицит насыщенности водой, измеряемый в разное время дня, имеет обратную зависимость 
с водным потенциалом. В полдень, при максимальной инсоляции, температура листьев, 
страдающих от дефицита насыщения водой, на 4—5° С выше, чем на стадии полного тур-
гора. Вследствие временного дефицита воды, происходящего в листьях в результате увели-
ченной транспирации, количество свободной воды уменьшается и увеличивается количе-
ство связанной воды. Имеется отрицательная зависимость между густотой и размером 
устьиц на листьях у изученных сортов. Чем ближе содержание воды в почве к ее общей 
водоемкости, тем выше число открытых устьиц. 
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PÉTER MELIUS JUHÁSZ 
(1536?—1572) 
The b i r thp lace of H u n g a r i a n b o t a n y a n d the research of the wonder fu l ly 
rich H u n g a r i a n flora is t h e town of D e b r e c e n . The f i rs t def in i te da ta on t h e 
coun t ry ' s f lo ra are the local names of D e b r e c e n . Such n a m e s are found in t h e 
f i rs t H u n g a r i a n botanical — and at the s a m e t ime medical and agr icu l tura l — 
work, the p o s t h u m o u s book of Péter H o r h i Melius J u h á s z , t h e great r e f o r m e r , 
one of the ou t s t and ing f igures of the 16 th cen tury . The t i t l e of the b o o k is: 
H e r b a r i u m . Az Fáknac Füveknec n e v e k r ő l , te rmészetekről és haszna i ró l . 
Magyar nye lwrë , és ez r e n d r e hoszta az D o c t o r o c Könyue ibő l az Horhi Melius 
Peter . ( N y o m t a t t o t Colosuárá t Hcltai G á s p á r n e Mühel lyebé , 1.5.7.8. Esz-
tendőben. ) L i t t l e 8° 188 p a g . (Herba r ium. On the names , characters a n d uses 
of trees and grasses. Selected and t r a n s l a t e d f rom medica l books b y P e t e r 
Horh i Melius. (Pr inted a t Kolozsvár, in t h e pr int ing house of Mrs G á s p á r 
Hel ta i , 1578.)* 
The a r d e n t preacher a n d bishop of Debrecen, who wi th his inv inc ib le 
belief and convict ion, ex tens ive knowledge, excellent organiz ing abi l i ty a n d 
s t rong will m a d e Debrecen t h e Calvinist R o m e and was called Pope P e t e r 
by his o p p o n e n t s , found t i m e and felt e n t h u s i a s m even a m i d s t his f i gh t s a n d 
struggles t o give medical ins t ruc t ions to t h e poor H u n g a r i a n people. N a m e l y , 
Melius' H e r b a r i u m is in fac t a medical g u i d e which exp la ins how to use t h e 
p lan t s l isted for popular d rugs . 
At t h a t t ime the n a t u r a l i s m of t h e Renaissance c r ea t ed a new e r a in 
bo t any . T h e f an ta s t i c and mythical spec imens of p r imi t i ve plant c u l t u r e 
together wi th t h e beliefs a n d legends a t t a c h e d to them were pushed i n t o t h e 
background b y new books ( the Herbar ius or K r ä u t e r b u c h ) on medical b o t a n y 
published m o s t l y in La t in or German, w h i c h gave more and more p e r f e c t 
descript ions a n d na tura l i s t ic and art is t ic p ic tu res — t h e drawings of p l a n t s , 
especially in t h e form of xy lography r e a c h e d a zenith in Dürer ' s c e n t u r y — 
* Indices before the t e x t ( L a t i n , H u n g a r i a n a n d German p l a n t names as well as t h e 
list of diseases) a n d his le t ters a re wr i t ten in L a t i n cap i t a l letters. 
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a n d discussed t h e curing ab i l i t y , useful or h a r m f u l n a t u r e of plants in de ta i l . 
These books served as sources four Melius who — t h o u g h f rom a sc ien t i f i c 
historical p o i n t of view his b o o k can only b e considered as a Hungar ian t r a n s -
p lan ta t ion — was the f i r s t Hunga r i an r ep re sen ta t ive of b o t a n y and m e d i c a l 
science. 
P. Melius Juhász was b o r n in the t h i r t i e s of the 16 th century , p r o b a b l y 
in 1536 a t H o r h i , a village of County S o m o g y des t royed later . (Thus , h is 
numerous w o r k s must have been produced , his impor t an t social and po l i t i ca l 
act ions car r ied out in 36 y e a r s , which is h a r d l y believable.) Of his origin a n d 
y o u t h no th ing is known. His n a m e Melius — assumed accord ing to the h u m a n i s t 
pract ice — is t h e latinized f o r m of the G r e e k Melios wh ich means s h e p h e r d . 
I n 1553—54 he went to school at Tolna; in t h e a u t u m n of 1556 was s t u d e n t 
a t the U n i v e r s i t y of W i t t e n b e r g — it was t h e r e tha t he go t acquain ted w i t h 
t h e lierbals a n d began to t r a n s l a t e t h e m -—; in 1558 was invited b y J á n o s 
Enying i -Török to be a pr ies t in Debrecen, t h e n the t o w n itself elected h i m 
pas tor and l a t e r bishop. H e became the l e a d e r of the feudal-bourgeois , c ler ical 
and social life of the town, it was under his influence t h a t people in t h e G r e a t 
Hungar ian P l a i n and p a r t l y in Transy lvan ia became Calvinis t . All his life he 
was an e n e m y of the Catholic Church, bu t w a s hostile t o w a r d s some p r o t e s t a n t 
sects too, l ike Lu the ran i sm and especially Uni ta r ian i sm. He a t t a c k e d t h e 
Uni ta i i an l eader Ferenc D á v i d fiercely (once in 1569 a t Nagyvárad , in t h e 
presence of J á n o s Zs igmond Prince of T ransy lvan ia , w h o reproached h i m 
for it too). H e strongly be l ieved he was r i g h t ; he was r igorous and d o g m a t i c . 
Wi th in eleven years he pub l i shed 28 w o r k s . Lat in and Hunga r i an po lemica l 
and theological writings, se rmons dif f icul t t o read t o d a y . His t r ans la t ion of 
t h e Bible h a v e got lost, so t h e most d u r a b l e reminder of his act ivi ty is t h e 
H e r b a r i u m . 
I t is n o t known w h e t h e r the m a n u s c r i p t of the comple te work was f o u n d 
among his p a p e r s af ter his d e a t h or — as supposed b y N a t t e r - N á d — it w a s 
t h e editor w h o compiled i t f r o m his wr i t i ngs . The book w a s possibly w r i t t e n 
in four p a r t s , and while a t t h e beginning i t is almost a w c r d for word t r a n s -
lation of Lon ice rus ' " N a t u r a l i s históriáé opus novum''' (I — I I . F r a n k f u r t , 1551, 
1555) and " K r ä u t e r b u c h " ( F r a n k f u r t , f r o m 1557 on in numerous ed i t i ons , 
Gombocz uses the 1569 ed i t ion for compar i son) , later o t h e r authors t o o are 
of ten ci ted. I n fact the H e r b a r i u m r e m a i n e d unf in ished; it consists of 232 
chapters , m e n t i o n s about 620 plant species wi lh some t w o thousand n a m e s 
of plants , b u t t h e " K r ä u t e r b u c h " conta ined 419 chapters . Of the c o n t e m p o r a r y 
herbals Melius certainly u s e d t h e works of Fuchs , Mat th io lus and Bock (Tra -
gus), somet imes even cr i t ic ized them (pag. 59a, 80a, 182y, 187a) and p r o t e s t -
ed against t h e delusions a n d supers t i t ions of the .anc ien t s . H e said a b o u t one 
of Plinius ' s t a t e m e n t s : " i t is false idol izat ion against G o d " . Melius h imsel f 
was a p rac t i ca l botanis t , men t ioned the sou rce of origin of a number of p l a n t s 
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in t h e Nyí rség (region in t h e n o r t h - e a s t e r n par t of H u n g a r y ) ( "Ny í r i fö ld") 
and in t h e ne ighbourhood of Debrecen ( t h e names of "Cse re , Úrréte, F an cs ik a , 
Bodóháza , Malomgát , P é r c s " etc.); t h e s e were the f i r s t concrete da ta on H u n -
garian f lo ra . His medic inal indications were par t ly t e s t e d b y himself ( " P r ó b á l t 
dolog") (Things tes ted) . He adop ted a number of p l a n t species u n k n o w n 
in H u n g a r y f rom Lonicerus or o ther a u t h o r s ; a l though he mixed u p m a n y 
similar or related species and genera, such mistakes can be found in other 
c o n t e m p o r a r y herbals t o o . Each c h a p t e r contains t h e L a t i n , H u n g a r i a n and 
German n a m e s of t h e discussed species, a n d sometimes some of the i r charac-
teristic f ea tu re s ; if more t h a n one p l a n t s are discussed t he i r dis t inct ions, and 
seldom t h e i r habi ta t . U n d e r the t i t le " N a t u r a l " the we t t i ng , drying, hea t ing 
or cooling n a t u r e of p l a n t s , in the c h a p t e r " I n w a r d u s e s " their in te rna l , while 
in t h a t of " O u t w a r d U s e s " their e x t e r n a l uses are discussed. At t h e e n d of 
certain chap t e r s even fo rmules of oils, s y r u p s to be p r e p a r e d f rom t h e p l an t s 
in ques t ion are given. A t the beginning of his work Melius discusses — rela-
tively b r i e f ly — the w o o d y plants ; f u n g i and mosses a re ment ioned on ly in 
one c h a p t e r each (De F u n g i s , De Musco); t h e greater p a r t of the book con ta ins 
the " n a m e s and charac te r s of grasses" m e a n i n g by it t h e herbaceous f lower ing 
plants ; in t h e chapter " D e Gramine" t h e sedge family is dea l t with ve ry br ief ly . 
Beside t h e numerous — sometimes a b i t magical — f o r m u l a s the book gives 
much p rac t i ca l advice t o o ; so it gives ins t ruc t ion in t h e t r e a t m e n t of wine, 
p reserva t ion of meat , con t ro l of swine-fever , in killing bugs , lice, f l ies, mice, 
rats , b a t s ; recommends medicaments aga ins t bee-st ing or baldness; i t even 
teaches i nk prepara t ion a n d book p a i n t i n g . I t is r emarkab l e t h a t it r e c o m m e n d s 
very d i f f e ren t plants f o r t h e same i l lness; these are — of course — mos t ly 
ineffect ive. Melius some t imes adopts t h e na tu r a l h i s to ry fables of t h e clas-
sical a u t h o r s . Nevertheless , a very grea t p a r t of the iden t i f i ed plants w a s used 
even in t h e last cen tury , a t least in p o p u l a r medicat ion; some 140 of t h e m are 
well k n o w n Hungar ian medicinal p l a n t s even today , a n d 62 are inc luded in 
the off icial d ispensatory . According t o H a l m a i 72.6 per cen t of the H u n g a r i a n 
medicinal p l an t s can be f o u n d in the H e r b a r i u m even if t he i r role and impor-
tance was t h e n not t h e s a m e as t o d a y . 
L a j o s Fialowski 's s t u d y of Melius (1885) had been los t , so Endre Gombocz 
(1936) iden t i f ied Melius' p l an t names w i t h the present nomenc la tu re ; wi th 
394 species he achieved a fair ly rel iable result . N a t t e r - N á d completed t h e m 
with n a m e s (1962) t h a t a re either t o t a l l y unreliable or w r o n g (often t h e y are 
not even correct ly w r i t t e n ) , the a u t h o r was apparen t ly no expert . T h e grea t -
est mer i t of the H e r b a r i u m is its r eco rd ing nearly t w o t h o u s a n d old H u n g a -
rian p l an t names ; it is in t h i s respect t h e mos t i m p o r t a n t source beside Balázs 
Szikszai-Fabricius ' Nomenc l a tu r e w r i t t e n in the middle of the c e n t u r y and 
published in 1590. I t is a p i t y t ha t m a n y of its good H u n g a r i a n n a m e s were 
replaced b y t h e awful w o r d s of the l a n g u a g e reform. T h e va lue and usefu lness 
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of t h e book is ind ica ted by t h e f ac t tha t more t h a n one epigon and plagiaris t 
w o r k s were pub l i shed . E.g. A n d r á s Beythe ' s " F i v e s k ö n y v " (Book of herbs) 
(1595, N é m e t ú j v á r ) is pa r t ly a t rans la t ion of Matthiolus (Commentarii . . .) 
b u t mostly a c o p y of Melius. Mel ius presents va luab le data on t h e old Hunga r i an 
n a m e s of diseases too ; e.g. " f r a n c u " : syphilis, r á sz t , now: l é p d a g a n a t — t u m o u r 
of spleen, r o t h a s z t ó feneseb, n o w : rák = cancer , tágy, n o w : kelés = boil , 
mérges köves kelés , now: f u r u n k u l u s = f u r u n c l e , etc.; he somet imes describes 
even the s y m p t o m s of the diseases . 
Melius' b o o k is ment ioned in Pri tzel 's large b ib l iography (ed. 2. 1872: 
159) though w i t h the title c i t e d incorrect ly a n d the a u t h o r ' s name wr i t t en 
J u h á s z vei I h á s z . Here it m e n t i o n s the name of Horány i (Fe renc Elek) as men-
t ion ing a 1662 edit ion of t h e H e r b a r i u m in Debrecen in his work on l i t e ra ry 
h i s to ry (1775 — 77); such an ed i t ion never ex is ted . Pritzel ci tes, fu r ther , t h e 
on ly Bohemian herbal pub l i shed in the 16 th century; it is a t rans la t ion 
of Matthiolus ' classical work (Commentarii ad Dioscoridem . . .), a beau t i fu l 
a r t i s t ic work w i t h fine xy log raphs , in two edi t ions , both publ i shed in P r a g u e 
u n d e r the t i t l e Herba rz : g i n a k Bylinarz . . ., in 1562 (by T h a d d e u s H a g e k ) 
a n d 1566 (by A d a m Huber a n d Daniel A d a m ) . The former — which is in t h e 
possession of t h e au thor of t h i s p a p e r — con ta ins the Czech, L a t i n and German 
names , p ic tu res , short descr ip t ions and medica l relat ions of plants . O t h e r 
herba ls of t h o s e t imes are n o t known in t h e socialist countr ies .* 
Melius' H e r b a r i u m was publ ished b y G á s p á r Hel ta i ' s widow. May t h i s 
commemora t ion on the 400th ann iversa ry of Melius ' death be concluded wi th a 
f e w lines of t h e Preface. " T h e s e were the t h i n g s the wise m a n Peter Melius, 
pa s to r of t h e Chris t ian Church of Debrecen racked his b r a i n about in o u r 
days . He was b u s y at col lect ing da ta on medicines for c o m m o n diseases a n d 
t r ans la t ing t h e m into H u n g a r i a n . His was t h e t rouble of col lect ing them f r o m 
books of v a r i o u s wise doctors and to descr ibe them, mine was the work a n d 
expenses of publ i sh ing . May t h e Hungar ian n a t i o n accept it k indly f rom m e , 
poor widow," 
R. S o ó 
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THE HERBAL OF PÉTER MELIUS JUHÁSZ 
AND HUNGARIAN MEDICINAL PLANTS 
T h e character of P é t e r Melius J u h á s z , his life a n d act ivi ty, t h e b i r th 
of t h e " H e r b a r i u m " a n d some of i t s popu la r t h e r a p e u t i c impl ica t ions , t he 
p lants con ta ined in i t , t h e value a n d e f f ec t of the h o o k have been discussed, 
criticized a n d apprec ia ted b y many a u t h o r s . Lit t le has been said, however , abou t 
the medic ina l plants inc luded in t h e b o o k . 
A w o r k and its a u t h o r can be p roper ly and object ively cr i t ic ized by 
a later age only in connect ion wi th t h e i r own age a n d c i rcumstances . This 
method w a s chosen b y t h e author of t h e present p a p e r too when e v a l u a t i n g 
the med ic ina l plants f r o m a medica l -bo tan ic i.e. t he rapeu t i ca l point of view. 
I t is, of course, of considerable in t e res t , which of Melius medicinal p l a n t s are 
known t o d a y , what t h e y are used f o r , a n d what t h e y were used for b y the 
medical science of his t i m e . Since Melius wrote his b o o k for common people , 
the ques t ion arises w h a t t h e people, a n d w h a t the off icial t he rapy of t h a t t ime 
as well as of later ages adopted f r o m i t . We ought t o k n o w whe the r f r o m a 
modern viewpoint Mel ius ' teaching w a s mere supers t i t ion and q u a c k e r y , or 
represen ted the medical science o f t h a t t i m e , and f ina l ly , how modern medicine 
evaluates t h e medicinal p lan t s c o n t a i n e d in Melius' book . And — w h e n all 
this has been considered — whether t h e ''''Materia medico,'''' and "Ord ina t io" 
were progress ive and of a scientific l e v e l ? 
T h e s e are i m p o r t a n t questions t o which the answer can only b e given 
af ter d e t a i l e d analyses, t ho rough profess iona l s tudies, t a k i n g the d i s t a n c e in 
t ime in considerat ion a n d with ob j ec t i ve criticism. T i m e and space a re not 
sufficient here to solve these ques t ions . Nevertheless , th is paper p re sen t s 
a n u m b e r of da ta and will draw some conclusions at t h e end. A p l an t (Agri-
monia) is used as a m o d e l to present t h e object ive of t h e au thor ' s earl ier work . 
At t h a t t ime, a n d even later, b o t a n y was p rac t i sed for the p u r p o s e of 
curing, m a i n l y by d o c t o r s and some n a t u r a l scient is ts , bu t also b y pr ies ts 
and p reache r s who h a d t h e duty of t a k i n g care of a n d curing bo th soul and 
body. Th i s was Melius' a i m too in pub l i sh ing his H e r b a r i u m . 
I n a n earlier work ( H A L M A I 1 9 6 2 ) t h e au thor of t h e present p a p e r gave 
— on t h e basis of Gombocz ' s iden t i f i ca t ions ( G O M B O C Z 1 9 3 6 ) — t h e L a t i n 
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n a m e s of the p l a n t s contained in the H e r b a r i u m , their synonyms , and described 
t h e diseases t h e y were used fo r , on the basis of l i terary d a t a collected up t o 
t h e end of t h e 19 th century ( D R A G E N D O R F F 1898). P lan ts emp loyed in popu la r 
t h e r a p y in t h e midd le of the c e n t u r y as well as those occasionally used abroad 
a r e also named ( A U G U S T I N — J Á V O R R A — G I O V A N N I — R O M 1948); it is pointed ou t , 
f u r t h e r , whe the r t h e y are inc luded in the H u n g a r i a n dispensatories and a m o n g 
t h e latest S t a n d a r d Prescr ip t ions of tha t t i m e (Fo-No), and t h e descriptions 
a r e completed w i th the domes t i c occurrence of the p lan t s ( J Á V O R K A 1925); 
f ina l ly , their p r e s e n t use in p o p u l a r the rapy is also touched u p o n ( O L Á H 1961). 
The diseases , their cur ing and mainly t h e medicines of p lant origin 
conta ined in t h e " P a x Corporis", a work w r i t t e n by Ferenc P á p a i Páriz, t each-
er of the f a m o u s Nagyenyed College and phys ic ian of the Pr ince of Transyl-
v a n i a provided an interest ing mater ia l for compar ison wi th Melius' book. 
Pápai P á r i z ' work was publ ished 110 yea r s later t h a n Melius' book ; 
t h e two served t h e same p u r p o s e : t o restore t h e hea l th of t h e people ; the l a t t e r , 
however , was w r i t t e n by no clerical man b u t b y a highly e s t eemed physic ian. 
I n the au thor ' s above men t ioned work 355 medicines of p l a n t origin included 
in the " P a x Corporis'1'' are descr ibed too. 
Melius descr ibed 385 f lower ing and 8 thal loid p lan ts in his work, a n d 
ment ioned a moss too, by t h e n a m e muscus sp. 
As an e x a m p l e the t e x t wr i t t en on Agrimonia will be presented he re : 
Agrimonia eupatoria L. he rb , fo r healing wounds , in te rna l ly , against l iver 
pa ins , d iar rhoea , intest inal pa ra s i t e s , and as a gargle against pharyng i t i s . (Drag . 
280.) In Fo -No IV. its herb is a component of Species Agrimoniae composita 
(Cholagogum) a n d Species frangulae composita (laxativum). I t is used in te r -
na l ly in in tes t ina l , lung and liver troubles, against gall s tones ; ex terna l ly 
in hepati t is , t h r u s h , and for r ins ing mouth a n d th roa t (Aug. 132). — in Oláh ' s 
collection. 
In Melius ' work there a re more t h a n 6 0 0 p lant species a n d some 2 0 0 0 
p l a n t names. 394 of them were enumera ted and 384 species identified b y 
Gombocz; 7 w e r e dubious and wi th 4 of t h e m only the genus was clear (GOM-
B O C Z 1 9 3 6 ) . S o m e of the p l an t s were of a foreign origin (Aloe, Capparis, Cassia, 
Cédrus, Chrysanthemum, Citrus, Guajacum, Mandragora, Nardostachys, Olea, 
Phoenix, Punica, Rheum etc.) . This rich m a t e r i a l proves t h a t the au thor w a s 
famil iar wi th a lot of c o n t e m p o r a r y works re la ted mainly w i th the medicinal 
p l a n t s of Cen t r a l Europe, a n d was familiar w i t h the H u n g a r i a n f lora as well. 
The m a i n lines and m e t h o d of p répara ion of he a u t h o r ' s earlier work 
will be p resen ted here in some de ta i l in order t o suppor t t h e conclusions d r a w n 
a t the end. 
In the l is t a f t e r the L a t i n names of t h e p l a n t s da ta on t he i r use are given 
on the basis of D R A G E N D O R F F ' S ( 1 8 9 8 ) work. I n this highly va luab le book t h e 
therapeut ica l appl icat ion of some 1 3 0 0 0 p l a n t s is discussed on the basis of 
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d a t a publ ished till 1898. The au thor compi led wri t ten relics f rom t h e earliest 
t imes w i th thorough care, a n d gave d a t a , sometimes even criticism concerning 
the ac t ive agents and t h e historical re la t ions . This work was thus except ional ly 
sui table for comparing w i th Melius' ma te r i a l so t ha t t h e la t ter could be eval-
ua ted a f t e r four hundred years . 
Dragendor f f general ly gives t h e diseases by t h e i r La t in names . E.g . : 
amenorrhoea (absence of mens t rua t ion ) , aphonia (loss of voice), arthritis (gout) , 
catarrhus (ca tar rh) , flatulentis (suffer f r o m flatulence) , dysuria ( re ten t ion of 
urine), e tc . 
I t was difficult to decide how t o give the names of the diseases: Lat in 
names sound more scientif ic bu t are unde r s tood by a l imi ted number of people, 
and t h e comparison w i th Melius' t e x t becomes diff icul t , if designated b y their 
H u n g a r i a n names they are unders tood b y many , compar i son is easy, a n d the 
whole book is given a popu la r cha rac te r . Fo r this, and for some o ther reasons 
too, t h e l a t t e r was the solution chosen. 
1) The Herba r ium was made for t h e people. Melius wro te it in t h e people ' s 
language , therefore we too have to c o m m e n t upon it , complete and compare 
it in t h e people 's language . 2) Certain diseases are no longer referred to by 
their L a t i n names, e.g. Phthisis ( consumpt ion , p r o b a b l y TBC), Lithiasis 
(stone t roubles) , Konfortativum ( roboran t or s t imulan t , ve ry seldom used) , or 
Resolvens resolvent, Emmenagogum (a d r u g promot ing t h e bleeding of t h e ute-
rus), while their Hunga r i an names are well known by t h e people even t oday . 
3) Some of t h e Lat in n a m e s were k e p t , as they are general ly known e.g. anti-
septic, d iph te r ia , gonorrhea , syphilis, t e t a n u s . 4) I t was du ly emphas ized t ha t 
on t h e basis of what is described n o b o d y should cure him/herself or o ther 
people; on ly qualified persons should do t h a t . Namely , ca t a r rh , fever , b loody 
discharge or bloody s p u t u m are not on ly initial signs of a simple disease, but 
of ten s y m p t o m s ind ica t ing the f ina l s t age of some serious or even mor ta l 
illness (TBC, cancer, e tc .) . 5) Final ly , it was also p o i n t e d out w h a t a large 
n u m b e r of diseases we are endangered b y , and i n c o m p e t e n t people a re liable 
to general ize. For example , ca ta r rhs a re of many k i n d ; s tone t roubles may 
originate f r o m the diseases of the bile, k idney , b ladder , u re te r , not t o ment ion 
t h e i nnumerab l e illnesses of the u t e r u s , t h e chest as well as the in f luence of 
charac te r , phys ique and t ime . 
I t was also made k n o w n whe the r a n y par t of t h e medicinal p l a n t s were 
included in t h e official Hunga r i an pha rmacopoe ia ( f i f t h edition publ i shed in 
1955); a n d references were made t o t h e S tandard Prescr ip t ions (Formulae 
Normales — Fo-No) publ i shed on 1958. This la t ter , n a m e l y , was progressive 
enough t o make 15 tea mix tu res con t a in ing 18 new medicinal p lan t s official . 
The f i f t h edition of the Pha rmacopoe i a conta ins 96 medicinal p lant p a r a g r a p h s . 
The d a t a of these two sources reflect t h e official acknowledgement of t h e medi-
cinal p l a n t s b y physic ians . They are comple ted wi th d a t a f rom A U G U S T I N — 
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J Á V O R K A — G I O V A N N I N I — R O M (1948); in the i r work 196 H u n g a r i a n medic ina l 
p l a n t s are discussed in detai l a n d 42 brief ly, completed w i t h their p o p u l a r 
a n d foreign u t i l i za t ion . 
These t h r e e sources h a l l m a r k the medicinal p lan ts of H u n g a r i a n origin, 
t h e number of w h i c h has even grown since t h e n . Medicinal p l an t s applied in 
p o p u l a r t h e r a p y m a y he 1000 in number ( H A L M A I : Magyarország gyógynövé-
n y e i [Medicinal p l a n t s in H u n g a r y ] , Gyógyszerészek Lap ja , 1936. 19. in series). 
With t h e d a t a cited, col lected by A n d o r Oláh dr. in coun ty Békés a 
deepe r insight i n t o popular t h e r a p y can be ob ta ined . 
Last bu t n o t least J Á V O R K A ' S work has t o be men t ioned ( 1 9 2 5 ) . T h e r e 
w e r e two reasons fo r citing f r o m his data . One of t h e m was t o p rove the m a i n l y 
H u n g a r i a n origin of Melius' m a t e r i a l . The second was the f a c t t h a t this w o r k 
d e a l t with H u n g a r i a n plants in Melius ' days, whi le recent works on the H u n g a r i -
a n f lora with t h o s e in our d a y s , and the two are enormously dif ferent . T h u s , 
if t h e book pub l i shed in the 1 6 t h century is considered, i t can be done on ly 
in relation to t h e con t empora ry conditions, o therwise qu i te false results a r e 
o b t a i n e d . 
As a f ina l conclusion a b o u t 480 of the 600 medicinal p l a n t species in-
c l u d e d in Melius' Herba r ium were found to be successfully iden t i f i ed (Gombocz). 
T h e r e are only 4 Ranunculus species the t he rapeu t i ca l u t i l iza t ion of wh ich 
h a s not been discovered in t h e l i t e ra ry sources ment ioned , all t h e others — 99 
p e r cent — are regis tered as medic ina l p lan t s . 62 of t h e m are included in t h e 
H u n g a r i a n dispensator ies a n d t h e Formulae Normales, t h a t is, are legal ly 
accep ted by of f ic ia l medicine a f t e r some 400 yea r s , and 138 are acknowledged 
as Hungar ian medic ina l p l an t s even today . I n o ther words , 72.6 per cent of 
o u r present acknowledged medic ina l plants can be found in P e t e r Melius J u -
h á s z ' Herba r ium of 1574. T h e s e two figures (99 per cent a n d 72.6 per cen t ) 
p r o b a b l y speak m o r e e loquent ly t h a n m a n y wr i t t en pages. T h e la t ter were , 
howeve r , also necessa ry to a c c o u n t for the f igures . 
I t was lef t t o the end — t h o u g h it shou ld have been ment ioned a t t h e 
beg inn ing — so as t o be given m o r e emphasis t h a t Melius' H e r b a r i u m publ ished 
in 1578 was t h e f i r s t Hunga r i an book to discuss the rich a s s o r t m e n t of medi -
c ina l plants in H u n g a r y , and so t h e first s t ep on the road t owards fame t h e 
H u n g a r i a n medic ina l plants h a v e won all ove r t h e world. 
J . H A L M A I 
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AGRICULTURAL PLANTS IN MELIUS' HERBARIUM 
P é t e r Melius Juhász , pas to r in Debrecen , published his book " H e r b a r i u m ^ 
On the n a m e s , character is t ics and use of t r ees and grasses" nea r ly four h u n d r e d 
years ago. I t reflected t h e scientific concept ion of those days , expressed in all 
t h e works t h a t a t t e m p t e d to make t h e r eade r s acqua in ted wi th the u t i l i t y 
of plants . A considerable n u m b e r of t h e s e " h e r b a l s " summar i zed the t i m e -
tes ted knowledge of the use of plants . Melius ' book did t h e same in the " H u n -
garian l a n g u a g e " ; it was in tended to be a guide for t h e suffer ing people on 
their way t o w a r d recovery. 
On t h e f r o n t page of his book Melius himself emphas ized tha t the use-
ful knowledge on plants h a d been collected f r o m the " D o c t o r s ' books" (com-
pleted obv ious ly by his own experiences) and t h u s made a public p r o p e r t y 
in the H u n g a r i a n language. The book p re sen ted da ta on 231 plants , all of 
which gave t h e suffering people help in va r ious diseases. I t is only n a t u r a l 
t h a t the m a j o r i t y of the food plants was o m i t t e d f rom this compi la t ion as t h e y 
were not d i r ec t ly involved in t h e cure of t h e diseases in ques t ion . Pé te r Melius 
Juhász did n o t regard t h e food p lan ts as medicinal p lan t s , a l though wi th t h e 
condition of t h e diseased b o d y in view the i r nu t r i t ive e f fec t is no negligible 
medical aid. Only those p l a n t s are inc luded in his book of which he expec t ed 
the rapeu t i ca l effects. I t is fo r this reason t h a t only 18 species of the agricul-
t u r a l p l an t s cul t iva ted t o d a y are found in t h e book, ha rd ly 8 per cent of t h e 
p lan ts d iscussed. 
The agr icul tura l p l a n t s presented b y Melius are mos t ly hor t icu l tu ra l 
p lants , f i r s t of all vege tab les : however , t h e y all agree in conta in ing some 
(occasionally more than one) active agen t which makes t h e m valuable f r o m 
a the rapeu t i ca l point of v iew. Melius emphas i zed t ha t t h e p l a n t s in ques t ion 
were grown in gardens or in t h e field, excep t some species (e.g. clover) wh ich 
would only become cu l t iva ted p lants l a t e r , t h o u g h in meadows and pa s tu r e s 
they were a l ready useful fo r the an imals . 
The vegetables l isted in Melius' b o o k and discussed f r o m the po in t of 
view of t h e i r the rapeu t ica l usefulness a re t h e following: purs la in (Portulaca 
oleracea), a r t i choke (Cynara scolymus), cor iander (Coriandrum sativum), 
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poppy (Papaver somniferum), r h u b a r b (Rheum rhabarbarum), sorrel (Rumex 
lapathifolium), lettuce (Lactuca sativa), sp inach (Spinacia oleracea), a s p a r a -
gus (Asparagus officinalis), horse radish (Armoracia rusticana). 
Chicory (Cichorium intybus) and r ic inus (Ricinus communis) — b o t h 
discussed b y t h e book —- only became cul t iva ted p l a n t s in H u n g a r y l a te r . 
These two p l a n t s — t o g e t h e r with h e m p (Cannabis sativa) and f l ax (Linum 
usitatissimum) also m e n t i o n e d by Melius — have become impor t an t i ndus t r i a l 
plants . 
The o t h e r plants were no t yet cu l t i va t ed fodder p l a n t s at t h a t t i m e , i t 
was only l a t e r t ha t t h e y were in t roduced in produc t ion in Hunga ry . Such are 
the clovers: red clover (Trifolium pratense), whi te clover (Trifolium repens), 
t he melilots (Melilotus officinalis and Melilotus albus), t h e fenugreek (Tri-
gonella foenum-graecum). All these p l a n t s h a d to be collected f rom m e a d o w s 
and pas tu re s if their t h e r a p e u t i c a l ef fects were to be ut i l ized. 
The agr icul tural i m p o r t a n c e of Melius ' book lies n o t only in i ts l i s t ing 
useful p l a n t s and presen t ing their character is t ics , bu t also in i ts being a mode l 
of how s imi lar works shou ld be publ ished in a popular language. 
G Y . M Á N D Y 
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FUSARIUM WILT IN WHEAT 
AND INTEGRATED DISEASE CONTROL IN ROMANIA 
By 
I . M U N T E A N U , T . M U R E S A N , V . T A T A R U 
AGRICULTURAL RESEARCH STATION, T U R D A ; 
I N S T I T U T E FOR RESEARCH OF CEREALS A N D TECHNICAL PLANTS, FUNDULEA 
The paper deals wi th researches a n d analyses of 80 d i f fe ren t wheat cu l t u r e s in 
T r a n s y l v a n i a and also t h e resul ts of some fac tor ia l and po lyfac tor ia l expe r imen t s con-
cerning t he appearence , behaviour and yield losses caused b y fusa r ium wil t . I n 1970 
fusar ios is was a general epidemic and caused yield losses t o 7 0 % in some f i e lds and 
for T r a n s y l v a n i a a 4 2 % average yield loss. T h e losses var ied in relat ion with t h e v a r i e t y 
and t h e great var iab i l i ty of the env i ronmen t a n d technical condi t ions. An a b u n d a n c e 
of h u m i d i t y , early sowing in September , N. excess, low lodge resis tance, a g rea t q u a n -
t i t y of weeds, enhanced t h e appearance a n d t h e evolut ion of t he disease, a n d in con-
sequence de termined the high yield losses. T h e infection on p l a n t s dur ing t h e vege ta -
t ion also spread on the seeds and this s i tua t ion should be in t h e a t t en t ion of special is ts 
in t a k i n g special measures against the diesease preferably as in tegra ted control . 
Int roduct ion 
F u s a r i u m wilt or ear b u r n , caused b y pa thogenic f u n g i of the Fusarium 
species a n d par t icu la r ly t h e F. graminearum Schw. (Gibberella zeae P e t c h ) , is 
a widespread whea t disease in Roman ia ( R A D U L E S C U , 1 9 5 7 , H U L E A 1 9 6 1 ) ; 
i ts spread in recent years , m a y probably be due to the expans ion of areas crop-
ped wi th Bezos taya 1, a w h e a t var ie ty sensi t ive to this disease. 
The occurrence a n d epidemic evolut ion of the wilt unde r the speci f ic 
condi t ions of 1970 in whea t p lan t s infected b y Erysiphae tritici and Septoria 
species caused high yield losses, ranging f r o m 16 to 7 0 % . In m a n y crops t h e 
ears looked as if " b u r n e d " , necrotic and b lackened , and t h e obta ined h a r v e s t 
was of only a few qu in ta l s per hectare . 
The general occurrence of the disease in all wheat p l a n t s , as well as t h e 
great va r i a t i on in damage sever i ty , according to env i ronment and crop science 
fac tors , r endered impera t ive some t h o r o u g h inves t igat ior s so as t o decide 
on measures for p reven t ing t h e disease b y in tegra ted control means, w i t h o u t 
addi t ional expenses . In t h i s paper we presen t the mos t impor t an t resu l t s 
ob ta ined in our inves t igat ions . 
Mater ia l and Method 
So as t o establ ish disease a n d yield damage ex t en t s , 80 whea t crops were i nves t i ga t ed , 
placed on ecologically d i f ferent soils; mean r ep re sen t a t i ve samples of 200 — 500 p lants for each 
sample were collected f r o m these crops and ind iv idua l ly analysed, a n d the disease degree 
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of t h e plants was es tabl ished by ca tegor ies of severi ty a n d a loss corresponding to 50 — 60 ea r s 
f o r each mean s a m p l e . 
The cor re la t ion between disease and crop science factors was inves t iga ted in t h r e e 
f ac to r i a l expe r imen t s laid out in t h e t r i a l field of t h e T u r d a s ta t ion. 
Disease d e g r e e was expressed in react ion indices, represent ing e s t ima te s of the p r o d u c t 
b e t w e e n yield losses b y categories of severi ty and f r e q u e n c y of sever i ty categories, a n d w a s 
w r i t t e n down in f i gu res , one reac t ion index being confe r red to each 1 0 % yield loss. 
The f igure e s t ima tes were s ta t i s t i ca l ly c o m p u t e d , using a ca lcula t ion p a t t e r n of s imple 
a n d factorial v a r i a n c e analysis. 
Seed in fec t ion degree was es tab l i shed by ind iv idua l grain analysis in the 1 — 2 kg r ep re -
s e n t a t i v e mean s a m p l e s during h a r v e s t i n g f rom the combines in t he f ie ld or f rom the s to re -
houses of the ag r i cu l tu ra l socialist enterpr ises . 
Germina t ion was carried on in t he l abora to ry w i t h germina tors on f i l ter paper , wh i l e 
seed was t r ea ted w i t h the cr iptodin p repara t ion a t a 100 g/100 kg seed r a t e . 
Results 
I. Occurrence , evolution a n d exhibi t ion of the disease. The disease ap-
pears in seedlings during emergence and is t r a n s m i t t e d in crops by the in fec ted 
seeds; it deve lops depending on the d rough t conditions di rect ly a f te r emer -
gence, causing variable gaps according t o seed infection degree, infect ion 
source in t h e soils, durat ion a n d severity of t h e drought period. 
Excessive moisture condi t ions dur ing spr ing s t imula te t h e growth of t h e 
biological in fec t ion storage b y p ropaga t ing t h e Fusarium graminearum (Gib-
berella zeae) p a t h o g e n as s a p r o p h y t e or as debi l i ta t ing paras i te . 
These s a m e conditions s t imula te a l u x u r i a n t vege ta t ive growth in w h e a t 
p lan t s , thus diminishing the i r resistance t o infect ion. 
In the course of the sensi t ive spring s tages , infect ions occur t h a t f i r s t 
exhibi t i r regular locuses, where the heading p l a n t s grow whi te in bulks and m a y 
be easily d i s t inguished f rom t h e green h e a l t h y plants . 
At this s t age the in fec ted p lants s t o p growing and d i r ty brown s t a in s 
appear on t h e i r organs — roo t s , stalks, ears — and develop to necroses, while 
a pinkish — whi t e , violet — rus ty myce l ium with fungus conidia f o rms on 
t h e tissue s u r f a c e . 
The g r a d u a l in tens i f ica t ion of the disease process causes a p r e m a t u r e 
dry ing of t h e p l a n t t ha t r e m a i n s par t ia l ly steri le and w i th defini tely e m p t y 
grains hav ing a considerably reduced dry weight of only 24.8 g as t o 44.3 g 
absolute we igh t of the p l a n t wi th inc ip ient disease. 
When per ishing, these p l an t s are s t rong ly invaded b y sap rophy te f u n g i 
such as: Macrosporium sp., Alternaria sp. , Pénicillium sp. e tc . , t h a t give t h e 
p lant a d i r t y grey — blackish colour. 
According to plant disease sever i ty , t h e grain gets d i f ferent ly ill, it 
sometimes ge t s e m p t y and shows specific d i r ty-whi te s ta ins on the t e g u m e n t 
while, in o t h e r cases, the p l a n t t egumen t is par t ia l ly or to ta l ly covered b y 
a felk-like myce l ium. 
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The ma in damage caused to wheat p l a n t s by fu sa r ium wilt is a reduc t ion 
in n u m b e r , size a n d weight of grains by a considerable e m p t y i n g and a degra-
da t ion of the i r seed quali t ies. 
I I . Inc idence of f u s a r i u m wilt and d a m a g e s caused b y i t . According t o 
t h e sever i ty i t exhibi ts in w h e a t crops, t h r e e different categories of diseased 
p lan t s m a y be dis t inguised: 
1. Inc ip ien t ly diseased p l an t s . In t h e l a t t e r the disease evident ly ap-
peared dur ing m a t u r i t y . Disease symptoms are present on t h e ent i re p lan t bu t 
only on small por t ions and par t icu la r ly on t h e stalk and pa lea . 
Table 1 
Proportion of fusarium affected plants depending on intensity 
a n d corresponding crop losses 
Degree of disease 
development 
F requency % Crop loseee % 
I и I I I 
Heal thy p l a n t s  0 0 0 0 
Firs t s tage of disease  40.3 47.9 10* 10* 
Middle s tage of disease  44.6 33.9 31.3** 30.8** 
Advanced s tage of disease . . . 15.1 18.2 68.7** 69.2** 
* es tabl ished b y est imation 
** establ ished b y weighing 
All the p l a n t s in this ca tegory have an in ternode a t t h e ear base of a 
n o r m a l golden colour , with charac ter i s t ic d i r t y dull white s ta ins in be tween . 
The discrete presence of a p inkish-whi te myce l ium may be f r equen t l y no-
t iced on the pa lea (Table 1). 
2. P lan t s w i t h modera te ly severe disease. On these p l a n t s t h e disease 
occurs at milk s t age and causes t h e complete d ry ing up of t h e in te rnode a t t h e 
ear base wich n e v e r a t ta ins t h e golden-yellow colour character is t ic of a 
n o r m a l physiological m a t u r i t y b u t will always h a v e a dull wh i t e or d i r ty whi te 
colour going over t o brown. 
3. P lan t s w i t h severely developed disease. P lan t s in th is ca tegory show 
developed s y m p t o m s t h a t a p p e a r at heading — flowering s t age and cause 
a slowing down a n d s tagna t ion in t h e normal development of t h e ent ire p l an t 
and par t icu la r ly of t h e ear. 
On the ear a n d on the i n t e rnode at the ear base advanced character is-
tic s y m p t o m s occur , t h e tissues get necrotic while on their sur face a mycel ium 
and fungus f ru i t i ng bodies of a dir ty-wli i te p ink i sh colour a p p e a r . The whole 
p l an t remains smal ler , with a closer ear, wi th numerous pa r t i a l ly or t o t a l ly 
steri le spikelets, a n d their grains are e m p t y a n d small. 
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The p lan t s a lways perish some weeks before n o r m a l ma tu r i ty . M a n y 
sap rophy te s appear be tween the ear area and its base whose presence convey 
to t h e p l a n t its d i r ty -g rey — black charac ter i s t ic colour. In ra t io w i th 
s y m p t o m severi ty , t h e diseased p lan ts incur red specific yield losses, shown in 
Table 1. 
The disease caused higher yield losses in crops on al luvial soils or in those 
wi th depressions, in excessively weed infes ted soils or in soils in which whea t 
unlodged followed w h e a t in u n i n t e r r u p t e d crops for several years consecu-
t ively . 
Table 2 
Distribution and crop losses caused by wheat fusarium will on ecological areas 
II 
III 
IV 
Area designation 
The Transylvanian Plain the Cluj, Dej and 
Sàlaj hills  
Medium course of the Mure? river  
Upper course of the Mures river, the lakes 
region — Luduç-Zaul de Cîmpie  
Confluence watershed of the Mures and 
Sebes river  
Average 
Frequency of diseased 
p lants dcpeding 
on disease severity 
Crop 
I 
3 9 . 7 
1 3 . 6 
1 . 7 
6 . 4 
1 5 . 3 
M 
4 9 . 3 
5 2 . 9 
2 7 . 9 
5 2 . 5 
I e s t imated , 
% 
11.0 
3 3 . 5 
7 0 . 3 
4 1 . 1 
4 5 . 6 ! 3 9 . 0 
2 6 . 8 4 
4 0 . 8 7 
5 7 . 3 5 
4 5 . 2 7 
4 2 . 5 8 
S = heal thy p lan ts 
I = f i rs t stage of disease 
M = middle s tage of disease 
E - advanced s tage of disease 
I n these crops, ex is tent in the t h i r d and in f o u r t h zone (Table 2), highest 
losses registered reached 6 7 % and lowest 2 8 % , while in t h e second zone highest 
losses reached 5 9 % a n d lowest 3 2 % . 
Most of the ears in these crops were " b u r n e d " , pa r t i a l ly or t o t a l l y sterile, 
necrot ic and b lackened , wi th excessively e m p t y gra ins and yields did not 
exceed several qu in ta l s per hectare . 
Yield losses p resen ted a 40 .87% mean in t h e second zone, a 57 .35% 
m e a n in the th i rd zone and a 45 .27% mean in the f o u r t h zone. 
I n crops s i t ua t ed on permeable , weed-free soils t h e disease appeared 
wi th modera te sever i ty , t h e n u m b e r of p lan t s inc ip icnt ly and modera te ly 
diseased p r edomina t ed and mean yield losses were es t imated a t 26 .48% 
(first zone). 
The da t a ob ta ined show the unpreceden ted , par t icu lar ly damag ing 
cha rac te r by which fu sa r ium wilt mani fes ted itself in wheat in 1970, mean 
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losses in some areas cropped to whea t unde r condit ions prevai l ing in t h e 
T r a n s y l v a n i a n Pla in being e s t ima ted to 42 .58%. 
I I I . E f f e c t of env i ronment and t echn ique on fu sa r ium wil t . Occurrence 
and severi ty of fusa r ium wilt in wheat is in s t rong connect ion wi th a series of 
env i ronmen ta l condit ions and technical fac tors . 
The disease appears wi th more severi ty dur ing t h e r a iny years on t h e 
soils wi th mo i s tu re excess and unde r condit ions of high air mois ture . Under 
moist condi t ions , pa thogen p ropaga t ion and spreading occurs more rapid ly , 
a n d the p l an t s , debi l i ta ted t h r o u g h wate r lodging oppose only reduced resist-
ance to the disease. 
1. As m a y be seen in Tab le 3, severe weed infestat ion also f avours occur-
rence and seve r i ty of fusa r ium wilt , as b y compet ing p lan t deve lopment t h e 
weeds render t h e p lants more sensi t ive and create a microcl imate f avourab le 
t o successive infect ions . 
2. U n d e r condit ions of f u s a r i u m wilt epidemic occurrence p l an t resist-
ance to lodging is an ex t remely i m p o r t a n t f ac to r . The lodged p l an t s get more 
severely ill, t h e y cannot rise u p even par t ia l ly and this aggrava tes yield re-
duc t ion . I t m a y be seen f rom Tab le 3 t h a t in a lodged and weed infes ted field 
a 6.5 react ion i n d e x is obta ined a n d a mere 812 kg/ha yield, while in a normal 
crop t h e yield is of 2.639 kg/ha grains , and t h e react ion index is of only 3.4. 
3. The p rev ious crop g rea t ly inf luences p lan t disease and yield loss due 
to t h e biological s torage of the pa thogen t h a t varies according t o t h e species 
of crop the y e a r before. 
Table 3 
Influence of weed infestation rate, lodging resistance 
and preceding plants on fusarium wilt in wheat 
No. I t e m s - classifications 
Average 
reaction index 
X 1 4 
 / о 
Diff . 
j , 
Sigllif. Yield 
kg/ha 
I . Crop condi t ion 
1 Whea t overgrown with weeds  5.3 155.9 1.9 + + + 1214 
2 Whea t in no rma l cultivating condit ion 3.4 100.0 0 m t . 2803 
I I . Lodging resistance 
3 Lodged and weedy wheat  6.5 191.2 311 + + + 812 
4 Whea t wi th normal plants posit ion  3.4 100.0 0 m t . 2639 
I I I . Preceding plants 
5 Whea t a f t e r weedy wheat  5.5 204.7 2.8 ; +++ 1109 
6 Whea t a f t e r b e a n  3.0 111.1 0.3 1 ., — 3182 
7 Whea t a f t e r corn  2.7 100.0 0 mt . 3102 
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T h u s , in wheat grown a f te r w h e a t , t he disease react ion index was 5.5, 
as to only 3.0 and 2.7 f o r wheat grown a f te r beans , and yield was of only 1.109 
kg/ha, as t o 3.182 a n d 3.102 kg /ha in whea t grown a f t e r beans or a f t e r corn 
respect ively — our d a t a in this analysis correspond wi th those repor ted by 
D I C K S O N i n ( 1 9 5 6 ) . 
4. Fer t i l izat ion g rea t ly affects p l an t disease sever i ty . The lowest disease 
sever i ty of 1.7 react ion index was f o u n d in p lan t s grown in soils wi th an N 4 0 P e 0 
ferti l izer ra te . 
W h e n phosphorus was given in a P 6 0 r a t e t h e react ion index of disease 
sever i ty increased u p t o 1.8 the difference f r o m t h e control was no t s ignif icant 
bu t on such a soil yield decreased b y 602 kg/lia as t o t h e control . 
As t h e ni t rogen r a t e increases to N8 0 , N 1 2 0 and N l e 0 while the phosphorus 
ra te is cons tan t ly kep t a t P c 0 , t h e disease index increases to 2.3, 3.0 a n d 3.8 
respect ively, the di f ferences of disease degree f r o m t h e control as well as t h e 
differences between t h e d i f fe rent ly ferti l ized soils being highly s igni f icant . 
Yields a t P e 0 N8 0 m a y be considered pract ica l ly equal t o those ob ta ined in t h e 
control , b u t in t h e o t h e r ferti l ized soils yields decreased wi th 351 kg /ha and 
508 kg /ha respect ively as a consequence of t h e high increase of disease sever i ty 
(Table 4). 
Table 4 
Influence of basal dressing on fusarium wilt in several varieties 
and strains of wheat 
Averag e reaction 
index on basal Yield 
No. classifications dre 
X 
9 S i n g 
% 
Diff . Signif. kg/ha 
I . Var ie ty 
1 Bezos taya  2.9 181.3 1.3 +++ 4009 
2 H a r r a c h  2.8 175.0 1.2 + + + 3771 
3 T 194 2.7 168.8 1.1 +++ 4347 
4 Dacia 2.5 156.3 0.9 + + + 4027 
5 F a v o r i t 2.7 150.0 0.8 +++ 3967 
6 T 195 1.6 100.0 0 mt . 4414 
D L 5 % 0.34 
I I . Basal dressing 
1 NeoPeo  3.8 223.5 2.1 + + + 3870 
2 ^120^60 3.0 176.5 1.3 + + + 4027 
3 N P 80 60 2.3 135.3 0.6 + + + 4395 
4 N0P6o  1.8 105.9 0.1 — 3776 
5 ^40^60 1.7 100.0 0 rat. 4378 
D L 5 % 0.13 
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F r o m t h e da t a it appears t h a t fertilizers increase plant suscept ibi l i ty 
t o f u s a r i u m wilt when an op t imum r a t e between N a n d P is not obse rved , and 
the disease degree gets higher as t h e n i t rogen r a t e increases (Table 4). 
5. In t e rac t ion b e t w e e n fertil izer X var ie ty in d i f fe ren t variet ies . Chemi-
cal fert i l izer ac t iv i ty specifically af fec ts disease degree according to N and P 
rat io and in correlat ion wi th va r i e ty resistance (Table 5). 
The Bezos taya v a r i e t y proves a cons t an t v a r i e t y sensitive to all 5 pre-
viously fert i l ized soils. This var ie ty appa ren t ly r eac t s b y relat ively reduced 
differences in disease seve r i ty as dependen t on n i t rogen increase. 
Table 5 
Reaction to fusarium wilt in basal dressing X variety interaction 
Variety 
Basal 
Bezostaya H a r r a c h Dacia Favor i t T. 194 T. 195 
dressing 
Reac-
t ion 
index 
s 
Reac-
t ion 
i ndex 
s 
Reac-
tion 
index 
s 
Reac-
tion 
index 
s 
Reac-
tion 
index 
s 
Reac-
t ion 
i ndex 
s 
N P 2.9 — 1.3 — 1.4 + 1.9 — 2.1 + 1.1 — 
N i 0 P 6 0 m t . 2.6 - l . i — 1.8 — 2.2 — 1.6 - 0.8 — 
No^eo 3.2 + 3.6 + + + 1.9 — 2.1 — 1.8 — 0.9 -
•^uoPeo 2.9 - 3.8 + + + 3.4 + + + 2.4 — 3.8 + + + 1.4 + 
N16„Peo 3.1 + 4.2 + + + 4.0 + + + 3.6 + + + 4.2 + + + 3.8 + + + 
D L 5 % 0.4 0.4 0.4 0.4 0.4 0.4 
In all t h e o ther va r i e t i e s : Ha r r ach , Dacia , Favor i t as well as in t h e T 194 
and T 195 lines a res i s tance reaction was emphasized. Condit ioned b y a n ade-
qua t e fert i l izer balance t h e s e varieties reac t as r es i s t an t t o disease in a well 
ba lanced fer t i l izat ion a n d some of t h e m even at h igher N rates, b u t a n in-
crease of n i t rogen to N8 0 f o r t h e Ha r r ach var ie ty , to N 1 2 0 fo r the Dacia v a r i e t y 
and the T 194 line and t o N l e 0 for t h e Favor i t v a r i e t y and the T 195 line 
b rought a b o u t a s t rong sens i t iv i ty in these variet ies a n d a disease degree more 
severe t h a n in the sensi t ive Bezostaya t y p e wi th highly signif icant d i f ferences 
(Table 5). The severe disease degree in excessive n i t rogen rates was also di-
rect ly inf luenced by p l a n t lodging, according to the i r specific r equ i r emen t s . 
The d a t a prove t h a t an excess in n i t rogen increases plant suscept ibi l -
i t y to f u s a r i u m wilt ; t he r a t e s at which n i t rogen is used a n d the rat io be tween 
N and P are charac ter i s t ic fo r each c ropped var ie ty indiv idual ly and fer t i l i -
zat ion m a y be considered as one of t h e most i m p o r t a n t and economical ly 
efficient t echnica l means of prevent ing t h e disease and of reducing yield los-
ses. 
6. P l a n t i n g t ime, p l a n t i n g s tand a n d ma in tenance pract ices clearly in-
f luence the disease. 
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In a f ac to r i a l exper iment carr ied out on t h e Bezostaya v a r i e t y grown 
a f t e r corn, a s t r o n g e r a t tack was registered w h e n wheat was p l a n t e d on Sep-
t e m b e r 15th t h a n when planted on October 5 t h a n d 25th (Table 6). The effect 
of p lan t ing t i m e should also be analysed keep ing in view condi t ions charac-
t e r i s t i c for a u t u m n droughty pe r iods t h a t f a v o u r seedling p r i m a r y infection 
w i t h Fusar ium sp . 
Table 6 
Influence of cultural practices, density and sowing time on fusarium ivilt in wheat 
No. I t e m s classifications 
Average react ion 
index 
Diff. Signif. 
Yield 
quin-
ta l /ha 
Weeds 
n u m b e r 
X % 
I. Cultural practices 
1 Uncul t iva ted , nutr i t ion applied 2.86 112.5 0.32 + + + 3191 186.1 
2 Treated w i t h Ig ran 5 1/h seeder 2.54 100.0 0 m t . 3216 1 1 1 . 0 
3 Cultivated w i t h rotary hoe . . . . 2.53 99.6 - 0 . 0 1 — 3129 135.0 
D L 5 % 0 . 1 1 
II. Solving density 
1 200 wgVmp  2.49 87.3 —0.36 0 0 0 2916 — 
2 400 w g / m p  2.85 100.0 0 m t . 3286 
3 600 w g / m p  2.60 91.2 - 0 . 2 5 000 3332 
D L 5 % 0.07 
III. Sowing time 
1 Sept. 15 3.39 140.7 0.98 + + + 2920 — 
2 Oct. 5 2.41 100.0 0 m t . 3319 — 
3 Oct. 25 2.13 88.3 - 0 . 2 8 000 3297 
D L 5 % 0 . 1 3 
1
 wg = w h e a t grain 
Main tenance cultural p rac t ices also show their in f luence on disease se-
ver i ty , and in t h e first place concerning weed infestat ion degree (Table 6). 
7. V a r i e t y reaction to f u s a r i u m wilt. U n d e r conditions prevai l ing in 1970 
none of t h e c ropped whea t var ie t ies p r o v e d immune. 
Most var ie t i es exh ib i ted a high suscept ibi l i ty degree and regis tered 
yield losses r a n g i n g between 30 and 5 0 % . 
A m o r e reduced n u m b e r of variet ies proved re s i s t an t and regis tered 
yield losses r ang ing be tween 18 — 26% (Table 7). 
The A v o n , Neuzucht , Monon, P o n c h e a u and o t h e r variet ies showed 
a specific res i s tance during s tages up to gra in format ion, b u t up to full m a t u -
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Table 7 
Reaction of some releasive wheat varieties and parents to fusarium wilt 
R a t e of diseased React ion index 
plants in grain 
format ion stage 
% 
No. Var i e ty 
% % 
1 Cenad 117 31.9 5.9 327.7 
2 Bucureçt i 1 22.0 5.9 327.7 
3 5.4 5.7 316.6 
4 Var ie tas 186 29.9 5.1 283.3 
5 35.9 5.0 277.8 
6 Odesskaya 16 40.2 4.9 272.2 
7 Neuzuch t  1.7 4.7 261.1 
8 N r . 301 42.0 4.5 250.0 
9 Odvo? 241 12.6 4.4 244.4 
10 Cluj 11/54 11.5 4.3 238.8 
11 San Pastore  43.1 4.0 222.2 
12 Vermilion  34.7 4.0 222.2 
13 Bezostaya 1 48.4 3.7 205.5 
14 Monon  0 3.6 200.0 
15 Skorospelka 3B  34.2 3.6 200.0 
16 R u d e s t  6.8 3.6 200.0 
17 Poncheau  0.9 3.6 200.0 
18 Concho  54.6 3.4 188.9 
19 Cluj 722 31.5 3.4 188.9 
20 T r i u m p h  61.8 3.3 183.3 
21 Endress st. 451 2.2 3.2 177.8 
22 R a n n a y a 12 31.3 3.1 172.2 
23 Cappelle Desprcz  0.9 3.1 172.2 
24 Gaines  7.0 3.0 166.7 
25 M a î t r e Pierre  5.1 3.0 166.7 
26 Mitchur inka  3.9 2.6 144.4 
27 H a r r a c h  0.9 2.5 138.8 
28 Hibr id 5407 0 2.5 138.8 
29 F a v o r i t 17.2 2.5 138.8 
30 Camplein  18.0 2.4 133.3 
31 Lutescens 17 4.0 2.4 133.3 
32 Eto i le de Choisy  6.6 2.0 111.1 
33 Belotserkovskaya 198 m t  2.5 1.8 100.0 
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r i t y t h e y lost their resis tance exhib i t ing a h igh suscept ibi l i ty degree, charac-
ter ized b y react ion indices rang ing f r o m 3 — 6 to , 7. 
A high tolerance degree was exhib i ted b y the T r i u m p h var ie ty a l t hough 
when recording disease appea rance T r i u m p h proved the mos t susceptible in all 
soils w i th a 61 .8% ra t e of diseased p l an t s , b u t up to ful l m a t u r i t y th is var i -
e t y t o l e r a t ed the disease well, and achieved a mean reac t ion index of on ly 3.3 
(Table 7). 
Table 8 
Rate of wheat grain infection with fusarium sp. 
of Bezostaya variety in some wheat crops 
Normal grains 
Diseased grains 
Sampled crops 
which are 
apparent ly 
heal thy 
% 
Shrivelled 
wi th symptoms 
% 
W i t h 
mycel ium 
% 
l 95.1 4.1 0.8 
2 92.0 7.2 0.8 
3 91.5 8.0 0.5 
4 90.7 6.7 2.6 
5 89.2 8.2 2.6 
6 87.0 11.3 1.7 
7 86.6 12.5 0.9 
8 85.6 13.6 0.8 
9 84.8 14.5 0.7 
10 83.0 17.0 0 
11 80.4 18.1 1.5 
12 79.8 18.0 2.2 
13 79.6 13.3 7.1 
14 79.4 18.5 2.1 
15 78.3 20.2 1.5 
16 75.5 20.2 4.3 
17 73.2 24.2 2.6 
18 71.2 28.8 0 
19 69.7 27.1 3.2 
20 63.8 35.4 0.8 
21 57.5 42.5 0 
22 54.0 43.8 2.2 
23 51.8 47.5 0.7 
24 47.0 52.3 0.7 
Average 77.0 21.4 1.6 
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Table 9 
Infection rate of wheat grains with fusarium sp. 
in some releasive long term varieties 
Normal grains 
which are 
appa ren t ly 
hea l thy 
Diseased grains 
No. Var ie ty 
Shrivelled 
with s y m p t o m s 
With 
mycelium 
1 Favori t  87.0 13.0 0 
2 Caueaz  82.4 17.6 0 
3 Jubi le inaya 50 80.8 19.2 0 
4 Ponca 80.4 19.4 0.2 
5 Aurora  77.8 22.2 0 
6 Rannaya 12 74.0 26.0 0 
7 Excelsior  72.5 27.0 0.5 
8 Harrach  69.4 30.6 0 
9 Skorospelka 3 В 65.8 33.5 0.7 
10 Dacia 64.4 30.6 5.0 
11 Bezostaya 1 63.1 35.2 1.7 
12 Moldova  60.3 37.2 2.5 
13 Bucureçti 1 49.6 48.1 2.3 
Average 71.3 27.7 1.0 
The mos t sensitive var ie t ies were: Cenad 117, Bucures t i 1, Avon, P o n c a , 
Bezos taya 1 a n d others , while the Belo tserkovskaya 196 Etoile de Choisy, 
Lutescens 17, Favor i t a n d H a r r a c h var ie t ies exhibi ted a g rea te r res is tance. 
IV. F u s a r i u m wilt infect ion in seeds. F r o m plants w i t h Fusarium wilt 
t he infec t ion moves to t h e seeds a l ready dur ing the v e g e t a t i o n per iod, a n d 
wheat gra ins get a d i f ferent disease degree according to g ra in infection t i m e , 
to disease sever i ty in the p l a n t and to mois tu re microcl imatic condit ions occur-
ring at ear level. 
Genera l ly infection incidence in seeds is much lower t h a n t ha t in p l a n t s , 
as the gra ins are p ro tec ted b y paleas and have a specific o rgano- t rophic re-
sistance. 
F r o m t h e analysis of a n u m b e r of 24 whea t samples of the 1970 h a r v e s t 
of B e z o s t a y a var ie ty , or ig inat ing f rom 24 localities it a p p e a r s t h a t 7 7 . 0 % 
of the g r a in s are appa ren t ly hea l thy on average and 2 3 % of the grains a re 
evident ly ill, bu t severi ty degrees are d i f fe ren t (Table 8). 
Mean percentage of a p p a r e n t l y h e a l t h y grains in 13 varieties was of 
71.3%, m e a n percentage of e m p t y grains w i th symptoms w a s of 27 .7%, a n d 
mean pe rcen tage of diseased grains wi th evident myce l ium was of 1 % 
(Table 9). 
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Under germinat ion condi t ions , the h e a l t h y a p p a r e n t l y normal g ra ins 
ge rmina te in a propor t ion of on ly 77% and 2 3 % of the seeds wi th s y m p t o m s 
d o not germina te or germina te inadequa te ly , in a percentage of only 52%. 
This is w h y a seed condi t ion ing by selection forms an efficient m e a n s 
of improving p l a n t health a n d cul tural va lue of the seed. 
In the se lected seed t h e percentage of n o r m a l , a p p a r e n t l y heal thy gra ins 
increased on ave rage in 9 s a m p l e s from 7 7 . 2 % to 85.9%, e m p t y grain pe rcen t -
age with s y m p t o m s cons iderably decreased f r o m 21.8 to 13 .4%, those w i th 
ev iden t mycel ium from 1 % t o 0 . 7 % and t h e i r germinat ion increased by 8 . 3 % 
as compared t o t h e germina t ion of non-selected seeds. 
Seed t r e a t m e n t with c r ip tod in reduced t h e percentage of diseased gra ins 
a n d provided a germinat ion increase in t h e sample of 1 1 . 6 % as to the non -
selected and non- t r ea t ed seed . 
Discussion 
Fusa r ium wilt epidemic in wheat of Transy lvan ia a p p e a r e d earlier t h a n 
in the previous years and occur red on p l a n t s already severe ly infected w i t h 
Erysiphae tritici and Septoria sp. prior t o Fusarium; it developed re la t ive ly 
acute ly and mani fes ted i tself in the d a m a g e form never encountered in our 
coun t ry . 
The disease appeared everywhere on all wheat p l a n t s unde r cu l t iva t ion ; 
it however caused varied y ie ld losses essent ial ly depend ing on the mois tu re 
excess specific for 1970 a n d on the divers i ty of env i ronmen ta l and t echn ica l 
fac tors specif ic t o wheat c rops . From t h e inves t igat ions i t appears t h a t fu -
sar ium wilt h a d a general, epidemic sp read ing and caused high damages on 
all wheat p l a n t e d areas in o u r country; in t h e Transy lvan ia Plain mean losses 
were es t imated a t 42%. H i g h e s t yield losses were regis tered in moist a l luvia l 
soils, in weed infes ted soils a n d in those p l a n t e d early in September . I n these 
cases the areas sown with w h e a t incurred y ie ld losses of u p t o 70%, and yields 
hard ly reached 3 — 6 q /ha . 
Smaller losses were regis tered in w h e a t crops s i ted on permeable soils 
of the hilly slopes with n o r m a l rim-off, specif ic to t h e Transy lvan ia P l a in , 
free of weeds a n d well a i red. I n such occurrences yield d a m a g e s for 1971 were 
minimal, r a n g i n g from 16.8 to 25%. 
The m a i n damage e f f ec t of fusar ium wilt consisted of a decrease in seed 
size and we igh t , as well as in t h e shrivelling and infection of the grains lead ing 
to a deprecia t ion of the i r quali t ies. 
The s t u d y of the d isease development and d a m a g e s evidence a s t r ong 
relationship be tween the des t ruc t ive ac t ion of the disease as funct ion of cul-
tura l pract ices and the n a t u r a l env i ronment . 
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The premises for the appea rance of ce r ta in disease focuses with the p l a n t s 
exposed to infect ions are increased by early a u t u m n sowing, dur ing S e p t e m b e r , 
of an infected seed, unselected and u n t r e a t e d , on a p rev ious ly infected l a n d . 
The disease exhibits a progressive deve lopment on l a n d s with excessive 
moisture and severe weed in fes ta t ion ; these conditions a re favourable b o t h 
for repea ted , generalized, in fec t ions and fo r intensif icat ion of the des t ruc t ive 
act ion of t h e disease. 
The s a m e ecological condi t ions of excessive soil mo i s tu re and severe 
weed in fes ta t ion diminish t h e p lan t res is tance to pa thogen . 
On t h e con t ra ry , sowing dur ing the o p t i m u m period as well as app l ica -
t ion on the square meter of a n opt imal q u a n t i t y of seed w i t h high ge rmina -
bi l i ty , on a soil fertilized in equi l ib ra ted levels and rates , w i t h o u t any N-ex-
cess, accompanied by the u t i l iza t ion of a hea l t hy , selected and t rea ted seed 
on soils wi th high permeabi l i ty and af te r row plants or l egumes as p rev ious 
crops, avoids t h e impor t an t p r i m a r y infect ion sources a n d gives the possibil-
i t y to obta in closed s tands exhib i t ing a good heal thy s t a t e . 
Avoiding t h e lands w i t h severe weed infestat ion as well as r igorous 
weed control con t r ibu te to a b e t t e r soil ae ra t ion under t h e crops and c r ea t e s 
un favou rab l e condit ions for t h e infections w i t h Fusarium sp . The crops are 
no t f u r t h e r weakened by t h e weeds and consequent ly t h e yield losses are 
reduced. 
The res is tance of d i f fe ren t whea t var ie t ies to fusar ium wil t in connect ion 
especially wi th N excess and lodging res is tance may he rendered p ro f i t ab le 
on ly by avoid ing excessive N fert i l ization a n d by keeping s t r ic t ly to t h e op-
t i m u m ra t e be tween the n i t rous and phospha t i c fertilizers. 
References 
DICKSON, G. J . (1956): Diseases of f ie ld crops. Ed . I I . New York (p remerga toa re ) . 
HULEA, A. (1961): Fuzarioza griului . P rob leme agricole, Nr . 12. 
RADULESCU, E . (1957): Despre a s p e c t u l f i topatologic al culturii p o r u m b u l u i . Probleme agr i -
cole, Nr . 3. 
2* Acla Agronomica Academiae Scientiarum Hungaricae 21, 1972 

Acta Agronomica Academiae Scientiarum Hungaricae. Tomus 21 (1—2), pp. 31 — 39 (1972) 
FLUORESCENCE SPECTRA OF ACTIN 
B y 
S . F A Z E K A S , V . S Z É K E S S Y - H E R M A N N , I . K Á S A , I . H O R N Y Á K 
I N S T I T U T E OF BIOCHEMISTRY, MEDICAL SCHOOL; INSTITUTE FOR APPLIED CHEMISTRY 
TECHNICAL U N I V E R S I T Y ; RESEARCH INSTITUTE OF TECHNICAL PHYSICS 
OF T H E H U N G A R I A N ACADEMY OF SCIENCES, B U D A P E S T 
I n our e x p e r i m e n t s we s tudied t h e exci ta t ion and f luorescence spect ra of ac t in , 
a n d t h e Ia t ter ' s changes . T h e exci ta t ion a n d fluorescence s p e c t r a of actin were measu red 
w i t h spec t ro f luo rome t ry . The exci ta t ion spectra of ac t in were found to change t o 
a h igher , while t h e f luorescence spec t ra t o a lower e x t e n t . Whi le pur i fying t h e ac t in 
we f o u n d t h a t the s p e c t r a showing a m o r e homogeneous, n a r r o w e r hand become wider— 
(290 — 310 nm) c o n t r a d i c t i n g the process of pur i f icat ion. A l though pur i f ica t ion , gel-
f i l t r a t i o n , u l t r acen t r i fug ing , po lymer iza t ion and depolymer iza t ion , dialysis r esu l t in 
G-ac t in as proved b y t h e s t ructures of t h e ul tra-violet s p e c t r u m and t he d i f fe rence 
e x t i n c t i o n spect rum, a n increase in t h e polymer iza t ion ab i l i t y , and even b y t h e sub-
s t ances removed, t he b roaden ing of the exc i t a t ion spec t rum suggests secondary, t e r t i a r y 
s t r u c t u r a l changes, d i s in tegra t ion r a the r t h a n stabil izat ion. Broaden ing of t he s p e c t r u m 
ind ica tes a re la t ionship be tween the loosely a n d closely b o u n d l ipid components r e m o v e d 
f r o m t h e protein. W e h a v e produced t h e lipid componen t s of gel-fi l trated ac t i n and 
p resen t i t s exci tat ion a n d fluorescence spec t r a as well as i t s th in - layer c h r o m a t o g r a m . 
Introduction 
We h a v e observed f o r some t ime t h a t actin has a hypochrome ef fec t , 
the ex t inc t ion value per 1 mg protein as measured in t h e ul tra-violet r ange 
increases u p o n s tanding. Recen t ly we h a v e also noticed t h a t a tempora l i nc rease 
in the va lue of E 2 8 0 occurs in gel-f i l t rated act in too, which can be explained only 
by changes in t h e secondary and t e r t i a ry s t ruc tu res of t h e molecules. The l a t t e r 
seems all t h e more p r o b a b l e as the va lue of E 2 8 0 increases in non-gel f i l t ra ted 
actin even a f t e r Dowex I I a n d Dowex 50 t r e a t m e n t s which remove t h e p e p t i d s 
and inoic f rac t ions . W h e n dialysed aga ins t distilled w a t e r low molecular 
weight subs tances appea r in the dia lysing water and t h e i r release can he 
followed u p in t ime. Beside t h e ul t ra-violet spec t rum t h e changes of t h e exci-
ta t ion and f luorescence s p e c t r a also p rov ide a possibil i ty t o s tudy the ac t in 
s t ruc ture . 
In our present s t u d y we deal with ac t ins obtained in t h e different phases 
of actin pur i f ica t ion , and t h e excitat ion a n d fluorescence spec t ra of ge l - f i l t ra t -
ed actin which is considered t o be the p u r e s t — as it consis ts of a single po ly-
pept id chain . F r o m the r e su l t s we wish t o d raw conclusions on the s t r u c t u r a l 
s tabi l i ty of act in molecules. No t long ago we repor ted ( F A Z E K A S et al. 1968a) 
t h a t myosin ATP-ase — w h e n the myosin is prepared f r o m a muscle g r ind ing 
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w i t h Szent -Györgyi ' s ( S Z E N T - G Y Ö R G Y I 1949) m e t h o d modified b y P O R T Z E H L 
et al. (1950), as well as myosin ATP-ase p r e p a r e d f rom isola ted myofibr i l lum 
according to P E R R Y — G R A Y (1956) are best ac t iva ted by non-pur i f i ed crude 
a c t i n and show a lower ATP-ase ac t iv i ty w i th gel-f i l t rated F - a c t i n , in spite of 
t h e fac t t h a t pu r i f i ed gel - f i l t ra ted actin has t h e highest polymer iz ing abil i ty. 
W e obta ined t h e same result w i t h myosin c h r o m a t o g r a p h e d previously on a 
DEAE-ce l lu lose column. We also repor ted ( F A Z E K A S et al. 1968b) t h a t t h e 
gel - f i l t ra ted ac t in showed more componen t s — including low molecular weight 
subs tances — w h e n repeatedly gel- f i l t ra ted. Fu r the rmore , a t t h e Prague Con-
gress we po in ted out ( F A Z E K A S — S Z É K E S S Y — H E R M A N N 1968c) — t h a t f r o m 
pur i f i ed actin 8 — 9000 g l ipid/60000 g act in could be r e m o v e d with a lipid 
so lvent a f te r which the ac t in lost i ts wa te r solubil i ty as well as its myosin 
ac t iva t ing- a n d polymerizing ab i l i ty . 
Material and Method 
The ac t in was produced f r o m muscles of not m o r e t h a n four m o n t h s old rabb i t s accord-
ing to Szent -Györgyi ' s method (SZENT-GYÖRGYI 1949) w i t h the mod i f i ca t ion t h a t the res idue 
ob ta ined a f te r t h e ex t rac t ion of m y o s i n was washed w i t h solutions of 0 — 4°C unt i l the ace tone 
dr ied powder was produced. The a c t i n was e x t r a c t e d f r o m the dried ace tone powder w i t h 
a solution of 2.5 x 10~4M ATP, 2 X 1 0 - 4 M 2-mercap toe thano l (pH 7.2) (20 ml/g) cooled to 0°C. 
Hence fo r th we fol lowed the m e t h o d used by REES—YOUNG (1967) w i t h t he difference t h a t 
before gel - f i l t ra t ion t he materials cha rged with ions were removed wi th D o w e x 50 and D o w e x 
II ( f rom F luka A G ) t r ea tmen t s accord ing to DRABIKOWSKI — PISAREK (1964). Gel- f i l t ra t ion 
was carried o u t on a 2 . 3 x 5 2 cm S e p h a d e x G* 200 co lumn with m a x i m u m 10 — 12 ml ( 4 -
5 mg/ml) ac t in solut ion applied. W i t h th is s t a n d a r d i z e d column used fo r several years now 
t h e actin o b t a i n e d a lways gives s imi la r resul ts c lua t ing a t a value of 0.82 K D . In the e x a m i n a -
t ion the peak t u b e s of the well po lymer iz ing act in was used.** F r a c t i o n s of 6.2 ml were col-
lec ted. 
The Ca-ion was left out of t h e ex t rac t ing so lu t ion , since ac t ins ex t r ac ted wi thout Ca-
ions were f o u n d to b e more homogeneous . 
The p r o t e i n con ten t of the f r a c t i o n s was ca l cu la t ed according t o t h e Kje ldah l N-de te r -
minat ion . T h e N con ten t of the f r a c t i o n s was t a k e n for 16 per cent excep t the gel - f i l t ra ted 
f rac t ion in wh ich t h e N content was t aken for 16.1 pe r cent. In a d d i t i o n , the concen t ra t ion 
of gel-f i l t rated a c t i n was also ca l cu l a t ed on the bas is of UV absorp t ion (on Beckman spec t ro-
pho tomete r D U model G 2400), s ince on the basis of t h e Kje ldahl va lue t h e absorpt ion of 1 m g 
prote in had been found to be 1.125 E 2 3 0 , at p H 7.0, while 1.095 E 2 9 0 a t p H 13.0. The va lue s 
ob ta ined wi th a basic pH can be u s e d for F-act in a n d depolymerized a c t i n as well, wi th a pos-
sible error of 3 — 5 per cent. 
5 — 10 ml of the gel - f i l t ra ted ac t in was k e p t in a refr igerator fo r 4 — 6 hours, till t h e 
beginning of t h e spec t ro f luoromet r i c tes t , while t h e larger pa r t was d ia lysed against dist i l led 
wa te r unt i l i t was completely ion - f r ee and , a f t e r sampl ing the lipid w a s ext rac ted . 
* T y r , t y ros ine : Trp . t r y p t o p h a n : Tris, t r i s ( h y d r o x y m e t h y l a m i n o - m e t h a n e ; a n d A T P , 
t h e 5' (pyro) - t r iphospha tes of a d e n o s i n e ; f rom R e a n a l , Budapes t , H u n g a r y ; Sephadex G-200, 
f r o m P h a r m a c i a , Uppsala . S w e d e n ; 2 - ine rcap tomethano l , f rom Schuc l i a rd t , Munich; kp , equi-
l ibr ium c o n s t a n t ; t]sp = specific viscosi ty = ( l / ^o ) — H> (V/Vo) — r e l a t i ve viscosity. 
** T h e t e r m "well po lymer iz ing a c t i n " m e a n s t h a t in a 2 ml c a p a c i t y Ostwald viscosim-
« te r of 30 sec f low time, at 24°C it reaches or exceeds the value of rçsp 0.63 within seven 
minutes . 
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T h e lipids were e x t r a c t e d from the dialysed actin by Folch ' s method (FOLCH et al. 1957). 
E x t r a c t i o n was carried o u t wi th 20 vo lumes of a mixture of chloroform: m e t h a n o l (2 : 1, 
v/v) and t h e extract washed in a a tmosphere with a mix ture of 0.1 M KCl : m e t h a n o l : chlo-
roform (94 : 96 : 6, v /v/v) . T h e lipids were dried in a ro ta ry evapora to r and resolved in 
enriched chloroform. They were sa tura ted w i t h N^ gas and fi l led u p to a vo lume of 10 ml. 
From complete ly dialysed ac t in a varying a m o u n t of lipids averaging 11.5 per cent , while 
from non-dialysed, gel-f i l t rated actin even more were obta ined , when they were calculated 
after t h e gravimetr ic de te rmina t ion . 
Fluorescence methods . Fluorescence measurements were m a d e with a H i t ach i — Per-
kin — Elmer M P F 2/A spectrof luor imeter and t h e conventional opt ica l system for t h e detection 
of f luorescence at 90° re la t ive to the pa th of exci ta t ion light. A quarz cuvette of 1 cm length 
was used. T h e samples were excited by an i r radia t ion of 280 n m wavelength excep t crude 
G-actin which was i r radia ted wi th a wavelength of 290 nm (Fig. 3). Diffuse light was fi l tered 
at 290 n m b y means of a cut-off filter except crude G-actin in which filtering took place at 
310 nm. 
A X e n o n lamp of 150 W was used as a l ight source. 
Results 
Fig. 1 shows ac t in f rac t ions o b t a i n e d by gel - f i l t ra t ion . 
F r a c t i o n I I I is t h e only f r ac t ion t h a t polymerizes . Frac t ion I V is of 
low molecular weight a n d can be r e m o v e d by dialysis. Fo r the purpose of our 
inves t iga t ions only t h e p e a k tubes of f r ac t ion I I I were used. 
T h e exci ta t ion a n d fluorescence emission spec t ra were de t e rmined for 
each ac t in f ract ion o b t a i n e d in the course of pur i f i ca t ion . The f luorescence 
spec t rum was measured as excited b y a monochromat i c radiat ion of 280 n m 
wave leng th . The exci ta t ion and f luorescence emission m a x i m a of the f r ac t ions 
are s u m m e d u p in Table 1. 
F igu res 2 — 6 show i h e exci tat ion and f luorescence spectra of t h e actin 
f ract ions. F ig . 2 shows ac t in ext rac ted f r o m the acetone powder , w i thou t puri-
E f f l u e n t volume 
Fig. 1. Gel-f i l t ra t ion of actin on Sepliadex G-200 column ( 2 . 3 x 5 2 cm). Actin was ex t r ac t ed 
from acetone-dried powder wi th 2 . 5 x l O ~ 4 M A T P and 2 . 5 x l 0 ~ 4 M 2-mercapto ethanol . The 
column was equi l ibrated and e lu ted with the ex t rac t ing solution. E f f l u e n t volume, 6.2 ml per 
f rac t ion 
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Table 1 
Maxima in excitation and fluorescence spectra of actins 
E x c i t a t i o n 
m a x . 
n m 
Emi t t ed f luo rescence 
m a x . 
n m 
Crude a c t i n  
A c t i n - F m g / m l 
Ge l - f i l t r a t ed actin-G  
Ge l - f i l t r a t ed dialysed a c t i n - G 
A c t i n - F a t 3.8 mg/ml conc . . 
Lipid f r a c t i o n  
298 
292 
293 
288 
298 
355 
335 
337 
340 
329 
340 — 350 360, 373, 407 
f i ca t ion . Fig. 3 shows the exc i ta t ion and f luorescence spec t r a of F-act in 
pu r i f i ed in a Spinco Ul t r acen t r i fuge (Model L.) at 105000 g, over two hours , 
wh ich was t hen resolved — while stirred — in 0.1 M KCl, and the rough p a r t s 
r emoved hy cen t r i fug ing at 2000 g. Fig. 4 shows the exci ta t ion and f luores-
cence spectra of F-act in at a h igher concent ra t ion (3.8 mg/ml) . In Fig. 5 t h e 
exci ta t ion and fluorescence s p e c t r a of gel- f i l t ra ted actin in t h e e lu t ing solution, 
w hile in Fig. 6 t h e exci tat ion and fluorescence spectra of t h e same actin a f t e r 
complete dialysis can he seen. Fig. 7 shows t h e exci tat ion a n d f luorescence 
spec t ra of l ipids obtained f r o m dialysed ac t in in chloroform. In Fig. 8 t h e 
lipid fract ions of gel-f i l t rated ac t in are shown a f t e r having been separa ted w i th 
thin- layer c h r o m a t o g r a p h y on a silica gel p la t e . 
When t h e figures are compared the mos t conspicuous phenomenon is 
t ha t the exc i t a t ion band of t h e actin gradual ly widens f r o m t h e crude to t h e 
Fig. 2. E x c i t a t i o n and f l uo re scence spec t ra of c r u d e ac t in -G e x t r a c t e d f r o m a c e t o n e - d r i e d 
p o w d e r . P r o t e i n c o n c e n t r a t i o n : 1 m g / m l 
100-, 
I ^ ' 
250 
1
 I 1 ' 1 1 I I I I I I I I 1 —I 
300 350 400 450 
wavelength A [nmj 
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gel- f i l t ra ted act in. Whi le the "e f fec t ive b a n d w i d t h " * of crude, well polymeriz-
ing ac t in falls a lmos t completely be tween 290 and 310 nm (beginning with 
a v e r y low effect and pract ical ly ceasing at 320 n m ) , and d o m i n a t e s the 
wavelength A[nm] 
Fig. 3. Exci ta t ion and fluorescence spectra of centr ifuged and resolved act in-F a t 1 mg/ml 
concentra t ion. Act in-F was resolved in 0.1 M KCl 
Fig. 4. Exci ta t ion and fluorescence spectra of act in-F at 3.8 mg/ml concent ra t ion 
greater p a r t of the s p e c t r u m , the "e f f ec t ive band w i d t h " of ge l - f i l t ra ted G-
actin falls between 270 and 310 n m wi th t h e lower limit of the exc i ta t ion spec-
t r u m being at 240 n m and the upper l imit remaining unchanged . The ac t i va t -
ing s p e c t r u m f u r t h e r b roadens with t h e dialysed G-act in , where the " e f f ec t i ve 
band w i d t h " falls be tween 260 and 310 n m , and the lower limit of exc i t a t ion 
* T h e area contains t he greatest par t of the act ivat ing spect ra . 
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b e g i n s a t an even s h o r t e r wave leng th , 230 nm, whi le the upper l imi t is shi f ted 
b e y o n d 340 nm. T a k i n g into considerat ion t h a t n o t more t h a n 20 per cent 
of t h e proteins a re los t in the process of pur i f ica t ion — a pa r t of which is act in 
Fig. 5 . Exc i t a t ion a n d f luorescence s p e c t r a of g e l - f i l t r a t e d ac t in a t 1 m g / m l c o n c e n t r a t i o n 
1 0 0 
; 50 -
250 
' ' I   
300 350 
wavelength Л [nm] 
400 450 
Fig. 6. E x c i t a t i o n a n d f luorescence s p e c t r a of gel f i l t r a t e d a n d ion - f r ee ac t in -G a t 1 m g / m l 
c o n c e n t r a t i o n 
— , and other losses are not of prote in origin, t h e r e is a cont rad ic t ion be tween 
t h e process of pur i f ica t ion a n d t h e s t ruc ture of t he exci ta t ion spectra . Para l le l 
w i t h the s u b s t a n c e s removed i t is the s teadier , more homogeneous s ta te of t h e 
narrower b a n d w i d t h s tha t s h o u l d be ref lec ted in the spec t ra . This cont rad ic -
t ion can only b e explained b y s t ruc tura l changes occurr ing in the molecule 
dur ing pur i f i ca t ion . 
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On t h e o t h e r hand, in t h e course of ac t in pur i f ica t ion the ion e x c h a n -
gers (like t h e Dowex-es) also remove m a i n l y lipids, nuc leo t ids , ions a n d an 
ins ignif icant a m o u n t of p ro t e in . F u r t h e r m o r e , f ract ion I obtained b y gel-
1 0 0 - 1 
I 
Fig. 8. T h i n - l a y e r c h r o m a t o g r a p h y of lipids f r o m ge l - f i l t ra ted a c t i n b y C u z n e r - D a v i s o n , 
J . C h r o m a t . , 37, 388 (1966): a) 1,2 l i p id s f r o m d i a l y s e d a c t i n ; b) 3,4 t h e s a m e af te r p e r o x i d a -
t ion . ( H P H y d r o p e r o x i d , LC L y s o p h o s p h a t i d y l c h o l i n , PC P h o s p h a t i d y l cholin, P O P e r -
o x i d e s , S F So lven t f r o n t ) 
f i l t ra t ion on S e p h a d e x G-200 co lumn also con ta ins most ly l ipids, f irst of all 
phosphol ipid . 
The ge l - f i l t ra ted actin con ta ins 10—11 p e r cent lipid as well. This l ip id 
— as shown b y Fig . 8 — is n o t homogeneous . At room t e m p e r a t u r e f r e s h l y 
isolated lipids a re mixtures of solid and l iquid components , while in t h e o p e n 
air t h e liquid p a r t sooner or l a t e r becomes in tensely yellow then red-brown 
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Fig. 7. E x c i t a t i o n a n d f luo rescence s p e c t r a of isolated l ip id in ch loroform 
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as a consequence of pe rox ida t ion and aspec i f ic polymer iza t ion . In such cases 
t w o more de f in i t e spots a p p e a r in the c h r o m a t o g r a m , one of them n e a r t h e 
s t a r t i ng line, while the o t h e r , the r ed -b rown spot, along t h e front . F r e s h l y 
isolated lipids a lways have a character is t ic smell which disappears a f t e r a 
f ew hours, h u t before the discoloration. 
Polymer iza t ion is the be s t in gel - f i l t ra ted actin, while in the case of a c t i n 
dialysed aga ins t distilled w a t e r it becomes prolongated a n d reaches a m a x i -
m u m only b e t w e e n the 15th a n d 20th m i n u t e (instead of 7 minutes) , and even 
t h e n only a va lue of r] sp 0.40 — 0.50 i n s t e a d of 0.3. B y concent ra t ing t h e 
dialysing w a t e r and with t h e aid of l ip id solvents a va ry ing a m o u n t of 
l ipid can he ex t rac ted f r o m the residue, which conf i rms the theory t h a t 
i t is lipids t h a t maintain t h e polymerizing abili ty. Re fe r r i ng to w h a t was 
said in the in t roduc t ion , n a m e l y , that t h e ATP-ase a c t i v i t y of myosin is bes t 
promoted b y c rude actin r a t h e r than by p u r i f i e d F-actin we may assume t h a t 
in the myof ibr i l l a r s t ruc tu re t h e integri ty of actin mus t be ensured by a still 
greater a m o u n t of lipid. 
Dur ing t h e pur i f ica t ion of the actin t h e lipids b o u n d loosely on t h e sur-
face of the molecule and m o r e closely in i t s s t ruc ture are gradually r e m o v e d , 
and the coverage of exc i tab le Tyr and T r y parallelly decreased. W h e n the 
coverage of bu r i ed Tyr a n d T r y has dec reased a loosening of the s t r u c t u r e 
of the molecule becomes possible, as is ind ica ted by t h e broadening of t h e 
excitat ion h a n d . The b r o a d e n i n g of the exc i t a t i on band is, in tu rn , the m e a s u r e 
of the d is in tegra t ion in the molecule. All t h a t has been t o l d is well s u p p o r t e d 
b y Cowgill's works . C O W G I L L (1968a, 1968b and 1968c) p o i n t s out t h a t w h e n 
t h e de te rgents remove t h e l ipids f rom t h e proteins t h e w i d t h of t h e exc i t a -
t ion s p e c t r u m and the f luorescence v a l u e originating f r o m Tyr m e a s u r e d 
a t 305 mn increase. The essent ia l lipid c o n t e n t of act in has not yet b e e n de-
termined w i th exact numer ica l data . On t h e basis of t h e d a t a (4 — 5 mg l ip id /45 
mg protein) t h e ratio of molecule i ipid/molecule actin c a n be reckoned — de-
pending on t h e qual i ty of t h e lipids. Owing t o the absence of other i n f o r m a t i o n 
a n y fu r the r conclusion is, however, cons idered unreasonab le and will there-
fore be avo ided . 
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ANATOMICAL, ULTRASTRUCTURAL AND 
PHYSIOLOGICAL STUDIES ON THE PRIMARY CORTEX 
OF EUONYMUS EUROPAEUS L. 
DISPLAYING PHOTOSYNTHETIC ACTIVITY II. 
S E A S O N A L C H A N G E S 
By 
J . S Z U J K Ó - L A C Z A , J . N . R A K O V Á N , G . F E K E T E , G . H O R V Á T H 
BOTANICAL D E P A R T M E N T OF THE MUSEUM OF NATURAL SCIENCES; D E P A R T M E N T OF A P P L I E D 
B O T A N Y A N D HISTOGENESIS, EÖTVÖS L O R Á N D UNIVERSITY, B U D A P E S T , 
A N D P L A N T PHYSIOLOGICAL INSTITUTE OF T H E BIOLOGICAL C E N T R E 
OF THE H U N G A R I A N ACADEMY OF SCIENCES, SZEGED 
T h e a u t h o r s studied t h e seasonal u l t r a s t r u c t u r a l and physiological changes of ch lo-
roplas t s in t h e chlorenchyma of one- and two-year -o ld shoots of Euonymus europaeus L. 
by means of e lec t ron microscopic examina t ions a n d U C 0 2 incorpora t ion . The r e a c t i o n s 
of the p las t s t o the same s t i m u l u s a t a given t i m e were not q u i t e identical , b u t in 
essentials, t h e y mainta ined t h e i r basic inner s t ruc tu re requi red for their a c t i v i t y 
t h roughou t t h e year . In t he lamel la r s t ruc tu re t h e authors f o u n d qual i ta t ive , a n d — 
regarding t h e number of g r a n a — even q u a n t i t a t i v e seasonal changes . The n u m b e r 
of grana cons iderab ly decreased by October a n d remained a t a low level even in 
J a n u a r y ; in M a r c h and April i t increased. T h e seasonal course of t h e to ta l a m o u n t of 
chlorophyll w a s parallel wi th th i s . The resul ts of t he studies in t h e s e two d i rec t ions 
confirm one a n o t h e r . The a n n u a l course of p h o t o s y n t h e t i c ac t i v i t y can be paral lel led 
wi th the p h e n o l o g y of the p l a n t s . At the end of win te r and a t t h e beginning of Apr i l , 
the p h o t o s y n t h e t i c act ivi ty is v e r y high. A t t h e beginning of Apr i l t he synthesis of 
high molecular weight subs tances m a y have a ro le in the sprout ing of the bud. A t t h e 
t ime of leaf f u n c t i o n the a c t i v i t y of the b a r k decreases, b iosyn thes i s shifts t o w a r d 
forming d i r ec t ly available low molecular weight substances . 
Introduction 
In A p rev ious ly published p a p e r ( S Z U J K Ó - L A C Z A — R A K O V Á N — F E K E T E — 
F A L U D I - D Á N I E L 1 9 7 1 ) the a u t h o r s gave an accoun t on the a n a t o m y , u l t r a -
s t r u c t u r e , ch lorophyl l content a n d p h o t o s y n t h e t i c act ivi ty of tissues w i th 
green chloroplasts in the shoot axis of Euonymus europaeus possessing fu l l y 
developed foliage. F r o m their observat ions t h e authors d rew t h e conclusion 
t h a t these ch loroplas ts — especial ly those in t h e outer cell-layers of t h e 
co r t ex — are able t o photosynthes ize . In order t o be able to d r a w conclusions 
on t h e possible role of these t issues in t h e life of t h e whole p l a n t 
s tud ies were r equ i r ed on their seasonal changes . T h e authors f i r s t approached 
the problem f r o m a cyto-ecological aspect, i.e. t h e y wished t o get an answer 
t o t h e quest ion: w h a t s t ruc tura l changes occur du r ing the y e a r in the p las t ids 
of t h e bark — green even in w i n t e r — of t h i s deciduous species, and w h a t 
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influence do these s t r u c t u r a l changes h a v e on the pho tosyn the t i z ing abi l i ty 
of the plast ids . 
There are da ta avai lable on t h e seasonal changes of photosynthes i s . 
I t is known, for example , t h a t leaves of conifers and evergreen broad- leaved 
species are able t o display in vivo pho tosyn the t i c a c t i v i t y in winter, a t t em-
pera tures below freezing-point (cf. S T À L F E L T 1 9 6 0 , U N G E R S O N — S C H R E D I N 
1 9 6 5 ) . There is no evidence, however, of t he r e ever h a v i n g been a n y special 
studies on the seasonal changes of photosynthes i s in t h e axial ch lorenchyma. 
L i t e r a tu re on the s t r u c t u r e of the chloroplasts in organs green in win te r 
contains highly d i f ferent results. K R A S A V T Z E V — T U T K E V I C H ( 1 9 7 1 ) when 
examining the cortical pa r enchyma of Betula and Sambucus found differences 
in the lamellae of s u m m e r and winter p las t ids . On t h e o t h e r hand P A R K E R — 
P H I L P O T T ( 1 9 6 3 ) found no f u n d a m e n t a l s t r uc tu ra l di f ferences between win te r 
and s u m m e r chloroplas ts in Pinus strobus- and Rhododendron leaves. F o r li-
t e r a tu re on t h e seasonal changes in chlorophyl l con ten t and on l ight-micro-
scopic s tudies related to t h e subject see S Z U J K Ó - L A C Z A — F E K E T E — F A L U D I -
D Á N I E L 1 9 7 0 , S Z U J K Ó - L A C Z A et al. 1 9 7 1 . 
A b e t t e r knowledge of seasonal changes in t h e chlorenchyma of the 
shoot axes m a y be acqui red by the j o i n t s tudy of func t ion and s t r u c t u r e . 
This is t h e aim the au tho r s had in mind in this work . 
Material and Method 
For t he purposes of seasonal examina t ions samples were t a k e n between J u l y 1970 and 
April 1971, a t phenological ly character is t ic s t ages of Euonymus europaeus: in J u l y w h e n the 
foliage h a d ful ly developed; in October when t h e foliage had t u r n e d yellow; in J a n u a r y , in 
the period of perfec t r e s t ; in F e b r u a r y - M a r c h w h e n water c i rcu la t ion was s t a r t i n g a n d the 
buds were beginning to swell; a n d in April a n d May when the y o u n g foliage was developing. 
For t he electron microscopic examina t ions t he samples were f ixed in 1 per c e n t K M n O , 
and embedded in d u r c u p a n . Pho tosyn the t i c a c t i v i t y was d e m o n s t r a t e d by 1 4C02 i ncorpora t ion 
(spec. ac t . 0.4 mCi/nmol) a t an i l luminat ion of 10 000 lux, a f t e r assimilation m a i n t a i n e d for 
1 hour . T h e chlorophyl l c o n t e n t was de te rmined b y the me thod of ZSCHEILE —COMAR (1941). 
For detai led descr ipt ion of m e t h o d s see SZUJKÓ-LACZA et al. (1971). 
I n order to gain in fo rma t ion on age character is t ics , one- a n d two-year- old shoo t axes 
w ere collected, t h a t is, axes, which had overwin te red for a f irs t or second time. H a v i n g counted 
the g rana of t h e chloroplas ts s tat is t ical ana lys i s was p e r f o r m e d on the basis of electron 
microscopic photos . The d a t a were evaluated b y a bifactorial ana lys i s of variance (SVÁB 1967). 
Results 
In t h e course of electron- and l ight-microscopic studies m a d e on the 
cor tex of one- and two-year - old shoot axes p ronounced s t ruc tura l differences 
were found between cells — even wi th in t h e same cell-row in a g iven phase. 
As cells near ly t h e same in s t ruc tu re as under s u m m e r conditions could be 
found t h r o u g h o u t t h e yea r , this he te rogene i ty g radua l ly increased. I n select -
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ing t h e p ic tures and in te rp re t ing the ma te r i a l the aim was to show t h e struc-
tu re occur r ing with the highest f r e q u e n c y at a given t ime . In m a n y cases 
electron micrographs are supposed t o reflect the r eac t ion of t h e cell to 
the f ix ing solution in t h e given physiological s ta te , r a t h e r than t h e actual 
s t ruc tu re . However , f r o m t h e different responses given t o identical f i x a t i o n an 
indirect conclusion can he drawn on t h e original s t r u c t u r e . In this t h e light-
microscopic observat ion of living cells in h a n d sections w a s of great he lp . 
Table 1 
Seasonal changes in the photosynthetic activity of bark chloroplasts, 
as related to 10~4 mol C02jdm~ bark surface 
Ju ly October February April 
Alcohol-soluble f r ac t ion  28 4 6 120 1 
H i g h molecular weight com- 6 21 284 1 4 
p o u n d  
Total ac t iv i ty 3 4 6 7 404 15 
In J u l y , chloroplasts in the ch lo renchyma cells of t h e shoot axis a re of 
granal s t r u c t u r e , jus t like the leaves (Fig. 1) and m a y contain a large 
amount of s t a rch (Fig. 2). The to ta l a m o u n t of chlorophyll in the b a r k is only 
one- third of t h a t in the leaf , bu t it is charac ter i s t ic t ha t t h e former has a rela-
tively h igher pho tosyn the t i c act ivi ty t h a n the lat ter ( S Z U J K Ó - L A C Z A et al. 
1971). In s u m m e r the incorpora t ion of 1 4 C 0 2 shifts t o w a r d t h e alcohol-soluble 
fract ion (Table 1). 
In O c t o b e r the vege ta t ive period of Euonymus europaeus app roaches an 
end, the leaves become yellow and the cells filled with oil (Fig. 3). F r o m the 
outside t h e shoot axis is d a r k green, u n d e r a l ight-microscope the ch loroplas ts 
are s l ightly yellowish, t h e cuticle seems f a i n t l y th ickened a n d the ou t l ines of 
the p las t ids cannot be clearly seen in t h e chlorenchyma. In the p rop la s t id s 
of the phe l loderm (Fig. 4), in various zones of the co r t ex , t hus in t h e o u t e r 
ch lo renchyma cells as well (Fig. 5), and in t h e eight and n i n t h cell-rows large 
amoun t s of s t a rch can be found . F r o m t h e great n u m b e r of mi tochondr i a 
intensive ox ida t ive processes can be conc luded on. P r o t u b e r a n c e s can o f t e n 
be found on t h e side of t h e th ickened cell-walls ad jacent t o the in tercel lu lars 
(Fig. 6). A great many crysta ls a c c u m u l a t e d in the whole of t h e b a r k 
(Fig- 7). 
Wi th in t h e tota l a c t i v i t y the alcohol-soluble f rac t ion is still d o m i n a n t , 
bu t the p ropor t i on of high molecular we igh t compounds h a s increased com-
pared to t h a t in Ju ly (Table 1). The to ta l chlorophyl l con t en t shows an a u t u m n 
min imum (Fig . 8). 
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Figs 1—2. ( J u l y ) Cliloroplasts w i t h a great n u m b e r of grana (Fig. 1, 13200 X ) and plast ids-
con ta in ing much s t a r c h in the p r i m a r y cortex (Fig. 2, 4400 x ) 
Fig. 3. (October) Mesophyll-cells f i l led w i t h oil in t h e leaf . 250 X 
cf: cytoplasmic f ihr i l s ; ch: ch lo rop las t ; cr: crystals; cw: cell-wall: E R : endoplasmic r e t i c l e ; f: 
fusion of ch loroplas t s ; gr: g r a n u m ; 1: lipid; m : m i t o c h o n d r i u m ; n : nucleus; pr : p r o p l a s t ; 
p t : p ro tube rance ; s: s t a r c h ; v : vacuole 
The J a n u a r y e x a m i n a t i o n s aim at ou t l in ing the s t r u c t u r a l and c e r t a i n 
funct ional condi t ions in t h e apparent d o r m a n c y period of the plant . U n d e r 
a light microscope the c y t o p l a s m in the cor t i ca l cells seems frozen and swollen 
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a n d in most cases gets a u n i f o r m light green colour f r o m t h e chloroplasts . 
T h e borders of t h e chloroplasts a re generally diff icul t t o dis t inguish. (These 
observa t ions arc described in de ta i l by A L E K S A N D R O V — S A V C E N K O 1950, 
a n d others.) There are, however , numerous cells in the t issue which have in-
Fig. 4 — 5. (October)] P rop la s t s in t h e phe l loderm (Fig. 4. 4400 x ) a n d chloroplas ts in t he 
cor tex filled w i t h s ta rch (Fig. 5. 8800 x ) 
t a c t chloroplasts . According to t h e electron microscopic observa t ions the epi-
d e r m a l cells ma in ta in their in te rna l s t ruc tu re indica t ing intensive func t ion ing ; 
t h e l a rge amount of endoplasmic re t i cu lum is especially r e m a r k a b l e in t h e m , 
and t h e y also conta in much oil (Fig . 9). F rom the plas t ids of t h e p r i m a r y cor-
t ex , especially f r o m t h e outer cell-rows, the s ta rch has to ta l ly d isappeared . 
The cen t ra l vacuole is divided i n t o a number of smaller vacuoles (Fig. 10a), 
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Fig. 6. (Octobcr) Cell-wall p r o t u b e r a n c e s toward t he in tercel lu lar space. 8800 X 
Fig. 7. (October) Crys ta l accumula t ion in t he p r imary cor tex . Tangen t i a l longi tud ina l section 
100 X 
a n d consequent ly t h e otherwise swollen nucleus moves f rom t h e side of the 
cell-wall to the cen t re of the cell (Fig. 10h). The p las t ids are generally moved too, 
a n d grouped mos t ly a round t h e nucleus (Fig. 10b), or by one side of the cell-
wal l . The lamellae of the chloroplas ts become sparse ; th is can be observed 
even in those cells which otherwise main ta in the i r original s t ruc tu re (Fig. 11). 
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Elec t ron-dense granula r i ty is often f o u n d in the chloroplas ts of t h e two-
year-old b a r k (Fig. 12). A considerable decrease is exper ienced in t h e n u m b e r 
of g rana . I n J a n u a r y t h e cells contain a n abundance of mi tochondr ia . 
At t h e end of F e b r u a r y , beginning of March w a t e r circulation s t a r t s in 
the p l an t , t h e buds begin t o swell. The nuc l eus is still in t h e centre in t h e chloren-
chyma cells (Fig. 13), h u t t h e vacuoles begin to flow toge the r , t hey decrease 
in n u m b e r a n d increase in size unti l a t l as t the thin t h r e a d s of p l a sm b r e a k 
and the p l a s m lining a long t h e cell-wall sur rounds t h e res tored large cen t r a l 
vacuole. T h e c l ikroplas t s m o v e from t h e nuc leus to t h e cell-wall and g r a d u a l l y 
Fig. 8. ( g r a p h ) Annual course of the number of g rana and t o t a l chlorophyll c o n t e n t 
in t h e plas t ids of p r i m a r y cortex cells 
develop i n t o typica l granal chloroplasts . Mi tochondr ia occur in large n u m b e r s 
(Fig. 14). 
P h o t o s y n t h e t i c ac t iv i ty — the t r e n d of which has a l r eady been i n d i c a t e d 
b y the O c t o b e r measuremen t s — becomes reversed at t h e end of F e b r u a r y com-
pared to t h e summer condi t ions , and C 0 2 incorpora t ion shif ts t o w a r d t h e 
high molecular weight compounds , t h a t is, t o w a r d synthesis . Act iv i ty is h ighe r 
t h a n the s u m m e r value b y one order of magn i tude .* The a n n u a l m a x i m u m of 
to ta l ch lorophyl l content is in this m o n t h . A most divers i f ied picture is ob-
ta ined wi th a light microscope at the end of February , beginning of M a r c h . 
The nuclei a re mostly swollen, the ch lorop las t s are of va r ious size, a n d t h e 
thick, aspic-l ike character of t h e cy top la sm begins to d i sappear . This t r a n s i -
t ional s tage , which involves a conspicuous increase in a c t i v i t y , seems t o be 
the most r e a c t i v e phase of b o t h cell and organism. This supposit ion is con-
* The f a c t t h a t the surpr is ingly high ac t iv i t y v a l u e in F e b r u a r y is no error of m e a s u r e -
ment is c o n f i r m e d b y the similarly high p h o t o s y n t h e t i c act ivi ty of t w o o ther species: Quercus 
pubescens a n d Fraxinus ornus a t t h a t t ime. 
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Figs 9, 10a, 10b. ( J a n u a r y ) P a r t of an epidermal cell filled with E R a n d oil (Fig. 9, 8800 x ) . 
Sparse a n d loose lamellae in t h e plastids ( ch lo renchyma cells Fig . 10a, 10b, 4400 X ) 
f i rmed by t h e f ac t t ha t on t h e surface of h a n d sections p r e p a r e d f rom s h o o t s 
exposed to r o o m t e m p e r a t u r e free green p i g m e n t can be seen supposedly origi-
na t ing f r o m t h e in jured chloroplasts a n d accumula t ing in the in terce l lu lar 
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Figs 11, 12 ( J a n u a r y ) Slightly desorganized plast ids, a lot of mi tochondr ia in the otherwise 
unchanged ch lorenchyma cell (Fig. 11) and electron-dense g ranu la r i ty in the plas t ids of t h e 
two-year-old shoot axis (Fig. 12, 8800 x ) 
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Figs 13. 14. (March) P la s t id s re turned to t h e cell-wall (Fig. 13); central vacuole res tored 
(Figs 13, 14, 4400 x ) 
space. The intercel lular space in t h e electron microscopic mater ia l f i x e d in 
this period is of ten filled with dense mater ia l . 
April examina t ions were carried ou t when the y o u n g leaves were appea r -
ing. S imul taneous ly wi th the deve lopmen t of t h e leaves s tarch began to 
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Figs 15, 16. (April) I n t ens ive s tarch a c c u m u l a t i o n in the phel loderm- and ch lo renchyma cells 
(Fig . 15), and in t he more inner cell-rows of the p r i m a r y cor tex (4400 x ) 
a c c u m u l a t e in the phel loderm, in t h e ou te r and inner cell-rows of t h e p r imary 
co r t ex (Figs 15, 16). The n u m b e r of grana was close t o the J u l y value. 
The chloroplasts g radua l ly regained their original shape as conf i rmed 
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unequivoca l ly b y t h e l ight-microscopic observa t ions . In t h e course of the 
y e a r to t a l ac t iv i ty was the lowest in April, and i ts t r e n d re f lec ted t h e condi-
t i o n s of late F e b r u a r y , while i t s propor t ion increas ingly sh i f t ed towards the 
h i g h molecular weight c o m p o u n d s . In April t h e t o t a l chlorophyl l content 
s h o w e d a t rans i t ion towards t h e m i n i m u m at t h e end of May. 
I t should be ment ioned he re , t h a t dur ing t h e electron microscopic ex-
amina t i ons in J a n u a r y unusua l ly la rge chloroplasts were observed which — ow-
Table 2 
Seasonal changes in the number of grana per chloroplast 
(each of the data is the average of 11 counts). S.d. 0.1°/o — 3.4 
J u l y Oc tobe r J a n u a r y Apri l 
One-year-old shoot axis . 8.0 2.7 3.5 7.7 
Two-year-old shoot axis . 12.5 3.4 2.7 7.4 
i n g to their size a n d s t ruc ture — looked as if t h e y h a d been m a d e up of several 
smal le r chloroplasts (Fig. 17). I n Apri l some chloroplas ts desorganized which 
f o r t h e most p a r t mani fes ted i tself in the swelling of t h e g r a n a (Fig. 18). 
T h e two p h e n o m e n a observed a re supposed to be t h e resul t of some artificial 
p r o d u c t , however , th is d i f fe ren t reaction to t h e f ix ing solut ion m a y have a 
f u n c t i o n a l exp l ana t i on as well. 
On the bas is of p re l iminary studies it was f o u n d t h a t a m o n g the struc-
t u r a l elements of t h e chloroplas ts it was t h e g r a n a t h a t were suitable for 
ind ica t ing numer ica l ly the seasona l changes in t h e chloroplas ts . Therefore 
t h e effect of seasona l factors , a n d t h e age of t h e shoot on t h e chloroplasts were 
e va lua t e d on t h e basis of changes in the n u m b e r of g rana . The au thors ' 
exper imenta l s e t t i n g ( r andomized design, b i fac tor ia l , two- a n d four-level 
ana lys i s of va r iance) made it possible to assess t h e age of t h e shoot (one factor) 
a n d the seasonal abiot ic effects ( the other fac tor ) . (The levels are t h e two age-
g r o u p s and the f o u r months . ) T h e resul t of the analys is is s ign i f icant (P = 0 ,1%) 
a n d the effect of t h e two f a c t o r s is respect ively too . B o t h t h e chloroplasts, 
a n d the n u m b e r of their g r a n a in shoots of d i f ferent age respond to t h e 
seasonal effects prac t ica l ly in t h e same way. W i t h t h e same seasonal effect (in 
t h e same m o n t h ) s ignif icant d i f ference is found only once ( Ju ly ) according to 
t h e age of the shoo t s . By O c t o b e r the n u m b e r of g rana decreases to a mini-
m u m ; remains a t t h i s level till J a n u a r y ; in April it reaches or approaches t h e 
s u m m e r (July) level (Table 2). 
Within t h e same m o n t h — if s t anda rd devia t ion is expressed as a per-
cen tage of t h e average (coeff ic ients of var iance) — one- a n d two-year old 
shoo t axes do n o t show t h e s a m e t rends (March values are also considered 
he re , Table 3). 
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Figs 17, 18. Melt ing of plast ids in J a n u a r y , and desorganiza t ion of g rana in April, 8800 
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Table 3 
Coefficient of variation of the number of gr ana (CV°/0) 
D a t e 
One-year-old 
shoot axis 
Two-year-old 
shoot axis 
C V % C V % 
1970 J u l y 35.5 
48.3 
42.9 
20.6 
38.1 
35.1 
28.8 
33.0 
32.9 
October 
1971 J a n u a r y 
March 
April 34.8 
Discussion 
T h e cytoecological periodicity of Euonymus europaeus hark , green even 
in w in te r , was measured b y the seasonal changes in t h e s t ruc tu re a n d func t ion 
of t h e chloroplasts . A l though in the vege ta t ive period and so-called d o r m a n c y 
of t h e p l an t the chloroplas ts ma in ta in t h e i r size and f u n d a m e n t a l inner s t ruc-
tu re , — in agreement w i t h the results o b t a i n e d by P A R K E R — P H I L P O T T (1963) — 
thei r lamel lar s t r u c t u r e undergoes cer ta in changes dur ing the y e a r . When 
s t u d y i n g chloroplasts in Betula and Sambucus b a r k s K R A S A V T Z E V — T U T K E -
V I C H (1971) found t h a t in winter t h e lamellae became sparse. Accord ing to 
the a u t h o r s ' inves t iga t ions too, the n u m b e r of lamel lae decreases in winter , 
bu t t h e seasonal e f fec ts can he best assessed by t h e changes in t h e n u m b e r 
of g r a n a (Fig. 18, Tab le 2). 
T h e coefficient of var ia t ion va lues of the n u m b e r of grana showed higher 
f l u c t u a t i o n in t h e one-year-old-shoot t h a n in the chloroplasts of cor t ica l cells 
in t h e two-years-old shoots (Table 3), which possibly means t ha t b o t h chloro-
plas ts , and grana in t h e ch lorenchyma cells of t h e two-years-old shoot have 
more un i fo rm react ions . 
T h e seasonal changes could be observed no t only s t ruc tura l ly , changes 
in t h e chlorophyll c o n t e n t ref lected t h e m well too . According to Fig. 8 the 
n u m b e r of g rana as well as the t o t a l chlorophyll content decrease u n a m -
biguously f rom J u l y t o October; s t a r t i n g f rom D e c e m b e r — J a n u a r y t h e values 
in ques t ion gradua l ly increase till March , the beg inn ing of water c i rcula t ion, 
and t h e to t a l ch lorophyl l content shows ihe annua l max imum. T h e n u m b e r 
of g r a n a reaches t h e J u l y level. F r o m March t h e t o t a l chlorophyll con ten t 
g radua l ly decreases t i l l t he annual m i n i m u m in May, while in J u l y shows the 
s u m m e r - and a n n u a l second m a x i m u m . The paral lel curves well r e f lec t the 
connect ion between chlorophyll c o n t e n t and n u m b e r of grana. T h e two 
observa t ions carried ou t separa te ly suppor t each o the r . A similar change in 
the a n n u a l to ta l chlorophyl l con ten t (winter m a x i m u m , second m a x i m u m in 
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s u m m e r and early sp r ing min imum) was observed by S C H E N K (1952) in the 
bark which conta ins t h e p r imary cor tex of the ecologically similar Tilia сот-
data. This similari ty under l ines the role of ecological fac tors in t h e annual 
t r end of chlorophyll c o n t e n t . 
The annual course of pho tosyn the t i c ac t iv i ty can be parallelled wi th the 
phenology of the p l an t (Table 1). The t o t a l ac t iv i ty of t h e chloroplasts in the 
ba rk sudden ly increases f rom October till the end of Feb rua ry — till bud 
swelling — and exceeds t h e summer values by one order of magn i tude , sup-
posedly because the leaf as an organ produc ing organic m a t t e r is shed and cer-
tain pho tosyn the t i c processes are pe r fo rmed by the p r i m a r y cortex. I n early 
April t h e leaves begin to develop and display pho to syn the t i c ac t i v i t y ; then 
the ac t iv i ty of the b a r k suddenly decreases. 
At t h e end of w in t e r and early spring the synthes is of high molecular 
weight substances is d o m i n a n t ; t hey m a y play a role in producing energy for 
bud sprou t ing . When t h e leaves appea r t h e func t iona l impor tance of t h e bark 
decreases, so the f u n c t i o n of the biosynthesis t ak ing place here is t o mee t the 
r equ i remen t s of the b a r k cells; at th is t ime mainly t h e directly avai lable low 
molecular weight subs tances are fo rmed . P h o t o s y n t h e t i c act ivi ty a t t h e end 
of w in te r was proved again only in v i t ro , bu t t h e f ac t t ha t the ab i l i ty of 
incorpora t ion could be realized at t h e growing site t o o was suppor t ed l y the 
in v ivo photosynthes i s measuremen t s carried out in winter , below freezing 
point ( summing up v . S T A L F E L T 1 9 6 0 ) . At the end of win te r , in the open, dur ing 
the me l t ing period pho tosyn thes i s — a posit ive C 0 2 ba lance — rap id ly in-
creases ( T R A N Q U I L L I N I 1 9 5 7 , U N G E R S O N — S H R E D I N 1 9 6 5 ) . 
T h e au thors fol lowed the seasonal changés of s t a rch in the p r i m a r y cor-
tex of one- and two-year-o ld shoot axes. They found t h a t it was only f r o m the 
outer zone and one or t w o cell-rows of t h e nex t zone t h a t s ta rch comple te ly dis-
appeared b y J a n u a r y ; in the more inner layers it remained in t ac t or was 
mobilized later and only to some ex t en t . According to P A R K E R ( 1 9 5 8 ) and m a n y 
others dur ing the w in t e r most of t h e s ta rch is t r a n s f o r m e d into sugar , and the 
degree of sugar concent ra t ion inf luences t h e winter -hardiness . Win te r -ha rd i -
ness has extensive l i t e r a tu re in which it is explained p a r t l y by t h e increase 
in t h e sugar concen t ra t ion , pa r t ly b y t h e accumula t ion of protein a n d R N A 
and swelling of the nucleus , pa r t ly b y t h e sol-gel condi t ion of the cy top lasm 
( B I E B L 1 9 6 2 , P A R K E R 1 9 5 8 , S I M I N O V I T C H 1 9 6 3 , K R A S A V T Z E V — T U T K E V I C H 
1 9 7 1 , T U M A N O V 1 9 6 7 , L Y R — P O L S T E R — F I E D L E R 1 9 6 7 ) . 
Cytological a d a p t a t i o n to changed env i ronmen ta l condit ions was only 
s tudied on a morphological level. I n t h e course of e lectron microscopic obser-
va t ions it was found t h a t by winter t h e large centra l vacuole became divided. 
In s u m m e r , on the o t h e r hand , t h e original s ta te was restored. Changes of 
cy top lasm in winter a re a t t r i b u t e d p a r t l y t o plasmolysis (pseudo-plasmolysis , 
B I E B L 1 9 6 2 ) , pa r t ly t o vacuol izat ion. The f i rs t case m a y be caused b y ice 
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f o r m e d in the intercel lular space, t h e la t ter phenomenon is i n t e rp re t ed by t w o 
hypo theses : a) vacuol izat ion occurs in cells in t h e case of s t a r ch deficiency, 
b ) t h e p h e n o m e n o n is considered as some sort of cell regenera t ion , re-meris te-
ma t i za t ion (GIESE 1 9 5 7 , G I L L — V E A R 1 9 5 8 ) . 
According t o the au tho r s ' inves t igat ions t h e chloroplasts of Euonymus 
europaeus p r i m a r y cortex cells m a i n t a i n the i r shape , s t ruc tu re and chlorophyll 
c o n t e n t in a m o r e or less s t ab l e fo rm t h r o u g h o u t the whole year , and are 
ab l e t o display pho to syn the t i c ac t i v i t y all t h e yea r round or even for several 
y e a r s . I na smuch as their presence is not considered to he a t a v i s m , t h e y are 
supposed to t a k e p a r t in the life of the p l an t in a way a n d e x t e n t out l ined 
a b o v e . 
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NUCLEAR DEPENDENCE OF HORMONE RESYNTHESIS 
IN THE ADRENOMEDULLARY CELLS OF RATS 
B y 
I . B E N E D E C Z K Y , L . K O P P E R , K . L A P I S 
1st I N S T I T U T E OF P A T H O L O G Y , S E M M E L W E I S MEDICAL SCHOOL, B U D A P E S T 
R a t s were t r e a t e d w i t h 5 - f luorourac i l or a c t i nomyc in D , in order to e x a m i n e 
t h e f u n c t i o n of a l t e r ed nuc le ic ac id m e t a h o l i s m i n t h e process of c a t e c h o l a m i n e r e s y n -
thes i s fo l lowing in su l in - induced c a t e c h o l a m i n e secre t ion . I n s u l i n (20 IE /100 g b o d y 
w e i g h t ) a d m i n i s t e r e d i.p. c a u s e d m a r k e d c a t e c h o l a m i n e secre t ion . 24 hou r s a f t e r i n s u l i n 
t r e a t m e n t , t h e c a t e c h o l a m i n e c o n t e n t of t h e a d r e n a l gland w a s o n l y half of t h a t in t h e 
u n t r e a t e d con t ro l . 168 h o u r s a f t e r t h e insul in w a s given, t h e c a t e c h o l a m i n e l eve l h a d 
r e t u r n e d to n o r m a l . If 5 - f l u o r o u r a c i l or a c t i n o m y c i n D was i n j e c t e d 6 hours a f t e r t h e 
i n su l in , r e s y n t h e s i s of c a t e c h o l a m i n e s was s t r o n g l y inh ib i t ed . T h u s , a f t e r 168 h o u r s 
t h e a d r e n o m e d u l l a r y c a t e c h o l a m i n e c o n t e n t in d o u b l y - t r e a t e d a n i m a l s was o n l y ha l f 
t h a t of i n s u l i n - t r e a t e d con t ro l s . As h o r m o n e s y n t h e s i s t a k e s p l a c e in t he c y t o p l a s m 
of t h e cells a n d t h e p r i m a r y e f f e c t of 5 - f l u o r o u r a c i l and a c t i n o m y c i n D is on t h e cell 
n u c l e u s , i t wou ld seem t h a t t h e process of c y t o p l a s m i c h o r m o n e syn thes i s c a n t a k e 
p lace u n d i s t u r b e d on ly if n u c l e a r m e t a b o l i s m is i n t a c t , i.e. t h e process is n u c l e u s -
d e p e n d e n t . 
The " s y n t h e t i c " and " a n a b o l i c " role of t h e nucleus in cell metabol i sm 
was suggested r a the r a long t i m e ago (MAZIA 1 9 5 2 ) . One or two decades ago 
however , t h e l i t e ra ture deal ing w i th the mechan i sm of secret ion (PALAY 1958, 
P A L A D E — S I E K E V I T Z — C A R O 1 9 6 2 ) only re fe r red occasionally to the role of 
the nucleus . In those day inves t iga t ions mos t ly aimed a t e lucidat ing t h e im-
por tance of the cy top lasm a n d of cy top lasmic cell organelles in the process 
of secret ion. Al though one f i nds references t o morphological changes in t h e 
nuclei encoun te red in the course of s tudies on cytological a l tera t ions t a k i n g 
place du r ing secret ion, the exp lana t ions of fered concerning t h e physiological 
impor t ance of these a l te ra t ions are only t e n t a t i v e ( K U R O S O M I 1 9 6 1 ) . 
I n our electron microscopic s tudies on induced ca techo lamine secret ion 
of the adrena l medulla ( B E N E D E C Z K Y 1 9 6 8 ) we have observed various n u c l e a r 
a l te ra t ions . These a l te ra t ions suggested t h a t in the a d r e n a l medulla t h e r e 
might be a direct re la t ionship be tween the secretory ac t iv i ty of the gland a n d 
the me taho l i sm of t h e nucleus . Besides morphological observa t ions ca r r ied 
out b y m e a n s of electron microscopy, the resul ts of cytological examina t ions 
also speak in f avour of this t h e o r y . Thus in chromaff in cells, cell division was 
not observed dur ing res t ing secret ion ( V I O L A - M A G N I 1 9 6 6 ) an observa t ion 
which also suppor t s the suggest ion t h a t t h e nucleus might a f fec t the p roces s 
of secret ion pr incipal ly b y inf luenc ing cell metabol ism. 
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These considerat ions led to exper iments in which r a t s were t r e a t e d wi th 
5-f luorouraci l or ac t inomycin D, in order t o examine t h e funct ion of t h e al-
t e red nucleic acid me tabo l i sm in the process of ca techolamine resyn thes i s , 
following insul in induced ca techolamine secret ion. In t h i s way it was hoped 
t o obtain d i rec t evidence fo r t h e role of t h e nucleus in secret ion. Ac t inomycin 
D and 5-f luorouraci l were chosen because t h e p r imary effect of these drugs 
is on the cell nucleus. 
Material and Methods 
120 l a b o r a t o r y Wistar r a t s of both sexes ( ave rage weight 200 g) were used. Pr ior to 
t r e a t m e n t t he a n i m a l s were d e p r i v e d of food for 24 hours , b u t d r i n k i n g water was avai lable 
a d l ibitum. In su l i n was admin i s t e r ed in t raper i tonea l ly a t a dose of 20 IE/100 g b o d y weight . 
N o signs of shock condition were observed fol lowing th is t r e a t m e n t . Six hours a f t e r in jec t ing 
t h e insulin, t h e an imals were g i v e n 5-fluorouracil a t a dose of 250 mg/kg or Ac t inomyc in D 
a t a dose of 250 ttg/kg. This low dose of Ac t inomyc in D was chosen because it did n o t cause 
a n y obvious s t ress on the an ima l s . Only insu l in - t rea ted animals were used in e x a m i n a t i o n s 
of t he chronological process of ca techolamin : (C.A.) resynthesis . T h e animals were kil led by 
decapi ta t ion a t va r ious in te rva ls — at 6, 24, 48, 72, 96, 120, 144 a n d 168 hours , fol lowing 
in jec t ion of insu l in , and the a d r e n a l glands were immedia te ly r e m o v e d and weighed. The 
a m o u n t of t o t a l ca techolamines a n d adrenaline w a s de termined b y t he E u l e r - H a m b e r g 
me thod as m o d i f i e d by PUPPI et al. (1959). F r o m the measured va lue s we have ca lcu la te^ 
t h e amount of noradrena l ine (noradrenal ine = t o t a l ca techo lamine —adrenaline) a n d the 
r a t io of adrena l ine t o noradrena l ine . Photomet r ic measu remen t s were per formed us ing a Uni-
c a m spec t rophotomete r at a w a v e l e n g t h of 529 n m . 
Results 
In t h e exper imenta l g r o u p t rea ted w i t h only insul in, as early as 6 hours 
following t r e a t m e n t the t o t a l ca techolamine level had fallen to an average 
va lue of 800 /tg/g, f rom t h e value of 1400—1600 /tg/g seen in u n t r e a t e d 
animals (Fig. 1). Catecholamine content was lowest 24 hours a f t e r t r ea t -
m e n t , when t h e to ta l ca techolamine c o n t e n t of the a d r e n a l medulla h a d drop-
ped to 680 /гg/g. After 48 h o u r s , as a sign of t h e commencemen t of resynthes is , 
t h e ca techolamine content increased to 890 AC/g, rising t o a value as h igh as 
1170 /ig/g a f t e r 72 hours. F r o m this t ime on , unti l t he end of the exper imen ta l 
period, the t o t a l ca techo lamine level increased s l ight ly and ranged wi thin 
t h a t of the con t ro l group n o t t rea ted w i t h insulin. The r a t io of adrenal ine to 
noradrenal ine (A : NA) w a s ; 63 : 37 at 6 h r , 58: 42 a t 24 hr , 64; 36 a t 48 hr , 
72 ; 28 at 72 h r and r ema ined essentially unchanged in t h e later per iod of the 
resynthesis . 
In t h e exper imenta l g r o u p t rea ted w i t h insulin p lus ac t inomycin D t h e 
t o t a l ca techolamine con ten t decreased to 800 — 900 /tg/g in t h e period 6 — 24 — 
48 hours fo l lowing the admin i s t r a t ion of t h e drugs (Fig . 2). F rom 72 hours 
t o 168 hours t h e tota l ca techolamine con t en t of the ad rena l medulla decreased 
fu r the r to a b o u t one- third of the control (at 96 hours 460 /tg/g.) 
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Fig. 1. T h e change of ca techo lamine con t en t of the adrenal gland following insulin t r e a t m e n t . 
The c o l u m n s show the t o t a l catecholamine c o n t e n t in which t he adrena l ine con ten t is repre-
sented b y t he shaded a reas and the no rad rena l i ne content is ind ica ted by t he f ree areas 
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Fig. 2. T h e change of ca techo lamine content 
of the a d r e n a l gland following insul in -f- acti-
n o m y c i n D t r e a t m e n t 
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Fig. 3. The change of ca techolamine c o n t e n t 
of t he adrenal g land following insul in -f- 5-
f luorourac i l t r e a t m e n t 
In r a t s t rea ted wi th insulin and ac t inomycin D, t h e ra t io A: NA was 62: 
38 af ter 4 8 hours and 64: 36 af ter 72 hours . 
In t h e group t r e a t e d wi th insulin p lus 5-fluoruracil , t o t a l ca techolamine 
content s h o w e d similar changes to t hose observed following combined t r e a t -
ment w i t h insulin and ac t inomyc in D (Fig. 3). F r o m 72 to 168 hours , 
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however , the inh ib i t ion of resyn thes i s appeared to be somewha t less pro-
n o u n c e d and t h e amoun t of ca techolamine was a b o u t 700 /tg/g in this period. 
I n contrast t o observa t ions m a d e dur ing ac t inomycin D t r e a t m e n t , t he rat io 
A : NA did no t sh i f t in f a v o u r of NA, following t r e a t m e n t wi th 5-fluorouracil 
( a t 48 hr = 83 : 17, at 72 h r = 78 : 22). 
Discussion 
The few s tud ies dealing w i t h the role of t h e nuclei of ad rena l medullary 
cells in the process of secret ion have yielded con t rad ic to ry resul ts . According 
t o L E E M A N (1959, 1959a) exposure to cold does not in f luence the vo lume 
of the nucleus; however it does increase the D N A conten t . On t h e other h a n d , 
A decrease of a b o u t 20—40 pe r cent in D N A con ten t was observed by V I O L A -
M A G N I (1966) also a f te r cold s t ress . R O E L S (1963) registered a marked increase 
in the d r y - m a t t e r content of t h e nuclei as a resul t of chronic cold stress, while 
shrinkage of t h e nuclei s u b s e q u e n t to in tens ive secretion, a n d an increase in 
vo lume of t h e nucleus du r ing long-lasting (hut no t intensive) secretion was 
repor ted b y S É T Á L Ó (1962). 
I t can b e s ta ted , on t h e basis of the observa t ions j u s t described t h a t t h e 
nucleus m a y undergo var ious changes dependen t on the secre tory s ta te of t h e 
gland. Howeve r , the n a t u r e of these a l te ra t ions is not clear, a n d the a l tera t ions 
produced do n o t provide suf f ic ient in fo rmat ion of e i ther t h e na tu re of t h e 
nucleo-cytoplasmic in te rac t ion or the p robab le role of cell nuclei in secretion. 
In our examina t ions we have set out t o create an exper imenta l model 
which might su i tab ly be u s e d to invest igate these problems . The applied in-
sulin load p rovoked m a r k e d ca techolamine secretion and ho rmone r e syn the -
sis. The process of h o r m o n e resynthesis was similar t o t h a t described b y 
H Ö K F E L T (1951). I t was expec ted , on t h e basis of the i r wel l-known c y t o s t a -
t ic effect ( H E I D E L B E R G E R 1963, P E R R Y ' 1963, L A P I S — B E N E D E C Z K Y 1966, 
B E R N H A R D — G R A N B O U L A N 1 9 6 8 , S T E N R A M 1 9 6 9 , B E N E D E C Z K Y — K O P P E R 
1969) t h a t 5-f luorouraci l a n d act inomycin D might p roduce specific changes 
in the nucle ic acid me tabo l i sm. Indeed, we n o t e d morphologica l signs of t h i s 
(formation of " s p o t t e d " nucleoli , nucleolar segregat ion, karyolysis and p y k -
nosis, increased t r a n s p a r e n c y of ihe ka ryop l a sm, appea rance of quadr i lamel -
lar m e m b r a n e s , etc.) in an earlier electron microscope s t u d y ( B E N E D E C Z K Y 
1968). In t h e course of our u l t r a s t ruc tu ra l e lect ron-his tochemical and a u t o -
radiographic studies ( B E N E D E C Z K Y — K O P P E R 1969) of " s p o t t e d " nucleol i , 
we arr ived a t the conclusion t h a t paral lel to the appea rance of " s p o t t e d " 
nucleoli, following 5-f luorouraci l t r e a t m e n t , t he R N A synthesis of t h e 
cells decreased and, s imul taneous ly , t h e r a t e of nucleolar labelling in-
creased. I n t h e present s t u d y we did no t wish to engage in a detailed a n a l y -
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sis of the changes in nucleic acid metabol i sm; we w a n t e d only to register some 
of the a l t e ra t ions produced , a n d the q u a n t i t a t i v e m e a s u r e m e n t s were con-
cerned wi th t h e ca techolamines . The da ta ob t a ined show t h a t if 5-f luorouraci l 
or ac t inomycin D was appl ied in the ear ly phase of h o r m o n e resyntheses , 
t h e synthe t ic process was p e r m a n e n t l y and s igni f icant ly inhib i ted . Because 
hormone synthes i s t akes p lace in the cy top lasm of t h e cells, a n d the p r i m a r y 
effect of these drugs is on t h e cell nucleus, it would seem t h a t t h e process of 
cytoplasmic ho rmone synthes is can t ake place und i s tu rbed only if nuclear me-
tabolism is i n t a c t , i.e. t h e process is nuc leus -dependen t . 
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VEGETATIVE CELL NUCLEUS, GENERATIVE CELL 
OR MICROGAMETES ENTERING THE POLLEN TÜRE 
IN CONSOLIDA AJACIS (L.) SCHUR. 
B y 
G Y . P Á L , M . T A L L É R , В . B A R N A B Á S 
AGRICULTURAL R E S E A R C H INSTITUTE OF T H E HUNGARIAN ACADEMY OF SCIENCES, 
MARTONVÁSÁR 
The nuc leus of t h e v e g e t a t i v e cel l is no t a l w a y s t h e f i r s t to en te r t h e po l len t u b e 
of Consolida ajacis ( L . ) Schur , w h e n g e r m i n a t i o n begins . T h e gene ra t ive cell o r t h e t w o 
m i c r o g a m e t e s , r e s p e c t i v e l y , m a y a lso e n t e r f i r s t . I n m i c r o g a m e t e s e n t e r i n g t h e pol len 
t u b e a n d a d v a n c i n g i n i t no ac t i ve m o t i o n can be d e m o n s t r a t e d . W i t h t h e g r o w t h 
of t h e pollen t u b e p rogres s ing t he po l l en g ra in becomes e m p t y , a n d t h e n u c l e u s of t h e 
v e g e t a t i v e cell as wel l as t h e m i c r o g a m e t e s get i n to t h e po l l en t u b e in each c a s e . I n t h e 
po l l en grain a n d p o l l e n t u b e t he m i c r o g a m e t e s c h a n g e p l a c e — in our o p i n i o n - b y 
t h e c y t o p l a s m f low of t h e v e g e t a t i v e cell of t h e m i c r o s p o r e , or t h r o u g h t h e o r i e n t a t e d 
a n d s y s t e m a t i c c o n t r a c t i o n of c y t o p l a s m t u b u l e s i nc luded in t h e c y t o p l a s m . 
Introduction 
Cells and cell organelles contained in the microspore get into the growing 
pollen t u b e in the course of tube development . Among the cell organelles the 
nucleus of the vegeta t ive cell was t h o u g h t to he t he f i rs t to enter the pollen 
tube , since regulating a n d orienting roles were a t t r i bu t ed to it in the process 
of t u b e development . Af te r the two- and three-nucleate microscopes had 
been discovered — which were considered as character is t ic of the species — 
it was t h o u g h t t ha t t h e nucleus of t h e vegetat ive cell got into the growing 
pollen t u b e first only in the case of t h e two-nucleate pollen grain; while in 
the case of the three-nucleate microspore it was the nuclei of the genera t ive 
cell t h a t f i rs t entered t h e pollen tube , and the nucleus of the vegeta t ive cell 
was for some time re ta ined in the pollen grain — unt i l it was empt ied . On 
the o ther hand, P O L Y A K O V A (1958), P O L Y A K O V A — P O D S T A V E K (1960), R u -
D E N K O (1956) found t h a t in the two-nucleate Tradescantia fusca L. and th ree 
nucleate Hesperts matronalis L. the nucleus of the vegeta t ive cell got into 
the pollen t u b e in every case irrespective of whether t he microspore was two-
nucleate or three-nucleate . K I H A R A — H O R I (1966) po in ted out t ha t it depend-
ed on t h e species which of the nuclei en te red the pollen t u b e first , as in whea t 
and rice the nucleus of t h e vegetative cell was often found to remain in t he 
pollen grain, while in maize such a case never occurred. La t e r it was discovered 
tha t the cytoplasm of t h e vegetative cell was separa ted by a double un i t 
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m e m b r a n e f rom t h e two genera t ive nuclei in t h e pollen grain a n d in the 
po l l en tube too ( H A S S E N K A M P 1960). The exis tence of this s epa ra t ing layer was 
p r o v e d by e x p e r i m e n t s carried ou t wi th d i f f e ren t osmotic pressures used 
( H O F F M E I S T E R 1956), and it was f o u n d to become similar t o t h e meris temic 
cell Avail during t h e process of pol len m a t u r a t i o n ( S A S S E N 1964). T h u s , the gen-
e r a t i v e cell nucle i — by possessing independen t and separate cy top lasms — 
are equivalent t o o the r cells. So t h e supposed impor tance of t h e vege ta t ive 
cell nucleus in control l ing the g r o w t h of t h e pollen tube decreased . In t h e 
case of Tulipa gesneriana L. H E R I C H (1969) po in t ed out t h a t t h e nucleus of 
t h e vegeta t ive cell is not always t h e f i rs t to e n t e r t h e pollen t u b e ; t h e genera-
t i v e cell and t h e microgametes m a y get t he r e f i r s t too. He says f u r t h e r , t h a t 
i t is not i m m e d i a t e l y at the beg inn ing of t u b e fo rmat ion t h a t t h e nucleus of 
t h e vegeta t ive cell enters the developing pollen t u b e . And even if it gets there 
f i r s t , it may no t occupy the t i p of the pollen t u b e b u t is localized considerably 
f a r t h e r inside. F r o m these observa t ions the a u t h o r drew t h e conclusion t h a t 
t h e nucleus of t h e vegetat ive cell did not t a k e pa r t directly a n d actively in 
control l ing t h e g r o w t h of t h e pol len tube . 
The nuc leus of the v e g e t a t i v e cell, t h e genera t ive cell a n d the micro-
gametes have n o motional o rgans , still t h e y get f rom the pollen grain in to 
t h e pollen t u b e . T h e nucleus of t h e vege ta t ive cell, as a cell organelle can get 
i n t o the pollen t u b e only in a pass ive way, t h r o u g h the flow of t h e cy top lasm 
(cyclosis) or con t r ac t i on of t h e cy top lasm tubu le s . Deve lopment of pseudopo-
d ia , though also known in t h e nucle i of cells on ly occurs in cell cul tures and in 
f u n g i . As for t h e generat ive cell a n d the microgametes ge t t ing in to the pollen 
t u b e , two op in ions exist. Accord ing to the opinion of K O S T R Y U K O V A — B E N E T S -
K A Y A ( 1 9 5 8 ) — which agrees w i t h N A V A S I N ' S hypothesis — t h e generat ive 
cell, and t h e microgametes respect ively , get in to the pollen t u b e by moving 
act ively b y themse lves ; while K I H A R A — H O R I ( 1 9 6 6 ) suggest t h a t these cells 
a re carried pass ive ly , by the f l o w of the cy top la sm into t h e pollen tube . 
Mater ia l and Methods 
I n v e s t i g a t i o n s were m a d e t o f i n d o u t in a n i n d i r e c t way w h e t h e r t h e g e n e r a t i v e cell , 
a n d t he m i c r o g a m e t e s — which a r e e q u i v a l e n t t o o t h e r cells — r e s p e c t i v e l y , get i n t o t h e 
po l len t u b e in a n a c t i v e or pass ive w a y . 
The po l l en g r a i n s of Consolida ajacis (L.) S c h u r , we re g e r m i n a t e d o n a c u l t u r e m e d i u m 
p r e p a r e d f r o m a m i x t u r e of 5 cm 3 16 p e r cen t suga r so lu t i on a n d 5 cm 3 A - Z so lu t ion . T h e o p t i -
m u m sugar c o n c e n t r a t i o n was d e t e r m i n e d f r o m t h e r e s u l t of pollen g e r m i n a t i o n car r ied o u t 
o n cu l tu re m e d i a c o n t a i n i n g v a r i o u s a m o u n t s of s u g a r ; in t h e case of t h e g iven p l a n t species 
i t was an 8 p e r c e n t sugar so lu t ion . T u b e f o r m a t i o n of pol len gra ins a lso occur red in s u g a r 
so lu t ions no t c o n t a i n i n g A-Z s o l u t i o n h u t i t w a s c o n s i d e r a b l y slower a n d of a lower e x t e n t 
t h a n t h a t o b s e r v e d on a cu l tu re m e d i u m c o n t a i n i n g t r a c e e lements . 
A d r o p of t h e cu l tu re m e d i u m w a s sp read o v e r a s l ide and s p r i n k l e d even ly w i th po l l en 
f r o m a m a t u r e a n t h e r . These sl ides w e r e p u t i n t o P e t r i d i shes in which c o t t o n wool s a t u r a t e d 
w i t h hot w a t e r h a d been p laced p r e v i o u s l y . T h e r e b y t h e pollen g ra ins w e r e p laced a t o n c e 
a t a c o n s t a n t t e m p e r a t u r e a n d i n a n a t m o s p h e r e s a t u r a t e d wi th h u m i d i t y . 
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Pol len grains t h a t h a d developed t u b e s were stained wi th carmine acet ic ac id , because 
in s t ud i e s made on t h e process of microgametogenesis this m e t h o d of staining p r o v e d bet ter 
t h a n t h e Feulgen t echn ique . W i t h ca rmine acet ic acid used for s ta ining under t h e influence 
of h e a t i n g the cy toplasm of t he cell becomes p ink and the nuclei t a k e on a b r igh t red colour. 
Microscopic examina t ions were carried ou t b y means of a Leitz O r t h o l u x microscope on several 
t h o u s a n d slides. 
Di rec t invest igat ions were made to f i n d o u t whether i t was t h e nucleus of t h e vegetat ive 
cell or t h e generat ive cell, a n d t he mic rogame te s respectively, t h a t were the f i r s t t o enter the 
pollen t u b e most o f ten a t t h e beginning of pollen germinat ion. 
I n our studies we h a d t he following idea : 1) If there is no p l a s m flowing i n t o t h e pollen 
t u b e a n d if the microgametes move ac t ive ly , t h e n the la t te r get i n to the pollen t u b e before 
t he nuc l eus of the vege t a t i ve cell which has no abili ty of ac t ive mot ion . 2) If t h e r e is plasm 
f lowing in to the pollen t u b e , a n d the nucleus of t he vegeta t ive cell is carried in b y t h e current 
of t h e p l a s m , even then i t is t h e microgametes t h a t f i rs t get in to t h e pollen t u b e p r o v i d e d t h a t 
they m o v e actively. N a m e l y , t h e direct ion of t h e plasm current agrees with the w a y b y which 
the mic rogametes get in to t he pollen tube , so the i r speeds should s u m up , and aga in i t is the 
mic rogame te s t h a t f i rs t en t e r t he pollen t u b e . 
F r o m the f r equency a t which t he nuc leus of the vege ta t ive cell and the microgametes 
f i rs t e n t e r t h e pollen t u b e conclusions can be d rawn concerning t h e active m o t i o n of the 
mic rogametes . Namely, if t h e nucleus of t h e vege ta t ive cell is t h e f i r s t to get in to t h e pollen 
tube , t h e n t h e active mot ion of t he mic rogame te s is improbable ; if, on the o ther h a n d , it is 
the mic rogametes t h a t in m o s t cases enter t h e pollen tube f i r s t , t h e n th is p h e n o m e n o n makes 
the i r a c t i v e motion p robab le . 
Resul t s 
T h e pollen grains of Consolida ajacis (L.) Schur, are filled up m o s t l y by 
the v e g e t a t i v e cell and i ts cy top lasm respect ively. The cy top lasm of t h e gen-
era t ive cell is small and b o t h in t h e m a t u r e pollen grain a n d in the pollen tube 
is loca ted in they cy top la sm of the v e g e t a t i v e cell. I t is in every case t h e cyto-
plasm of t h e vegeta t ive cell t h a t f lows i n t o t h e growing pollen t u b e ; it becomes 
pink w h e n stained wi th carmine acet ic acid. After the cy top la sm has got into 
the t u b e i t is either t h e nucleus of t h e vegeta t ive cell or t h e genera t ive cell 
— and t h e two cel l-equivalent mic rogametes respect ively — tha t f i r s t enter 
the pollen t u b e . Namely , in t h e case of Consolida ajacis g ame te f o r m a t i o n i.e. 
the second division of t h e microspore m a y t a k e place e i the r in the pollen grain 
or in t h e pollen tube , t h a t is, t he place of the second division is no t de te r -
mined. 
A f t e r t h e cy toplasm of the vege t a t i ve cell has got i n to the pollen t u b e 
it is in m o s t cases the nuc leus of the vege t a t i ve cell t h a t f i r s t enters t h e pollen 
tube . W h e n t h e nucleus of t h e vege t a t i ve cell precedes t h e generat ive cell, 
and t h e microgametes respect ively , in en te r ing the pollen t ube , it occupies 
the f r o n t a l p a r t t hough n o t always t h e t i p of the pollen t u b e . As the pol len 
tube grows i t moves t o g e t h e r wi th t h e a d v a n c i n g cy top lasm. In this case t h e 
s taining of t h e nucleus of t h e vege ta t ive cell changes du r ing t h e growth of t h e 
pollen t u b e . T h e nucleus of t h e vege t a t i ve cell was more intensively s t a ined 
before t h e division of t h e genera t ive cell t h a n af ter . This decrease in t h e in-
tens i ty of colour can only he observed w h e n t h e division of t h e generat ive cell, 
and f o r m a t i o n of gametes respect ively, t a k e s place in t h e pollen tube . 
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I t does h a p p e n — though less f requent ly — tha t t h e genera t ive cell 
is t h e first to e n t e r t h e pollen t u b e . In this case during t h e g rowth of t h e 
po l l en tube the genera t ive cell, t h e n the two microgametes p roduced occupy 
t h e f ron ta l par t of t h e pollen t u b e , and m a i n t a i n this posi t ion th roughout 
t h e growth of the pollen tube ; t h e nucleus of t h e vegeta t ive cell gets into the 
p o l l e n tube a f te r t h e generat ive cell. The nuc leus of the vege t a t i ve cell dis-
p l a y s a decrease in t h e intensi ty of colour, in th i s case too, a f t e r t h e format ion 
of t h e gametes, t h o u g h — acco rd ing to our observa t ions — th i s decrease is 
n o t of the same e x t e n t as in t h e case when t h e nucleus of t h e vegeta t ive cell 
occupies the f r o n t a l par t of t h e pollen tube. 
I t occurs — though not o f t e n — tha t — if the second division of t h e 
microspore i.e. t h e process of g a m e t e fo rma t ion has a l ready t aken place in 
t h e pollen grain — the two g a m e t e s get into t h e developing pollen tube f i r s t . 
I n th i s case t h e y too occupy t h e f ronta l p a r t of the pollen t u b e and remain 
c o n s t a n t l y the re th roughout t h e growth of t h e tube . In t h e vegeta t ive cell 
h a r d l y any decrease in the co lou r intensity of t h e nucleus can he observed. 
If the gene ra t ive cell is t h e f i rs t to en te r t h e pollen t u b e it may happen 
— though very seldom — t h a t t h e generat ive cell and the nuc leus of the ve-
ge t a t ive cell are located side b y side in the pol len tube para l le l with its longi-
t u d i n a l axis. In t h e case of a l a rge number of examina t ions specimens can be 
f o u n d where l he nucleus of t h e vegetat ive cell is located immedia te ly in f r o n t 
of or behind t h e generative cell . The nucleus of the vege ta t ive cell generally 
shows a lower colour i n t ens i ty when located in f ront of t h e generative cell 
t h a n when loca ted behind i t . 
No such case was f o u n d in which the nucleus of t h e vege ta t ive cell re-
ma ined in t h e pollen grain. N a m e l y , during t h e growth of t h e pollen tube t h e 
pollen grain is completely e m p t i e d , no cy top l a sm remains in it. Even t h e 
pollen tube will not he comple t e ly filled w i t h cy toplasm, t h e la t ter occupies 
a certain place behind the t i p of the tube . W h e n the cy top la sm advances in 
t h e newly deve loped pollen t u b e , walls f o r m i n g a right angle to the l e n g t h 
of the tube deve lop and close in the advanc ing cytoplasm f r o m behind. 
Conclusions 
Our inves t iga t ions s u p p o r t H E R I C H ' S (1969) resul t s namely , t h a t t h e 
nucleus of t h e vegeta t ive cell is not necessari ly the f i r s t t o enter the growing 
pollen tube . O n the basis of o u r observat ions we share K I H A R A — H O R I ' S op in-
ion (1966) t h a t neither t h e nucleus of t h e vegeta t ive cell nor the genera t ive 
cell are c a p a b l e of active m o t i o n when g e t t i n g into the pollen tube and ad-
vancing in i t . They are ca r r i ed into the pollen tube by t h e flow of the p l a sm, 
and generally t h e one t h a t h a s first en te red leads the w a y within. 
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I t was supposed t h a t t h e microgametes move actively by themselves . 
Such a motion m a y be ei ther an amoeboid- or a ciliary mot ion . Amoeboid 
mot ion is not p r o b a b l e in this case because its precondit ion is the possibil i ty 
of adher ing to a solid surface, which is un imag inab le in the pollen grain and 
pollen tube , unless t h e microgamete passes a long t h e wall of t h e pollen t u b e 
which is not p r o b a b l e either. Pseudopodia m a y he produced by b o t h the nu-
cleus and the cells even in liquid media . I t is possible t ha t the requ i rement of 
a solid surface is on ly relative, and the or iented change of viscosi ty occurr ing 
in t h e cytoplasm provides a solid surface for t h e amoeboid mot ion . However , 
if t h i s process occurs at a right angle to the d i rec t ion the microgamete moves 
in t h e motion m e c h a n i s m of t h e cytoplasm too t h e change of viscosity, t h e 
reversible sol-gel t r a n s f o r m a t i o n is one of the mos t impor tan t fac tors . Ciliary 
and f lagel lary m o t i o n s — while adap ted to l iquid media are excluded in 
this case, because microgametes have no mot ional organs. The cy top lasm mo-
tion of the mic rogametes does not result in a n y change of place, still dur ing 
the process of fer t i l iza t ion they h a v e to leave t h e pollen grain and reach t h e 
egg-cell and the v e g e t a t i v e cell of t h e embryo sac. I n our opinion in the pollen 
grain and pollen t u b e t h e microgametes change p lace either by t h e cy top lasm 
f low of t h e vege ta t ive cell of the microspore, or b y t h e oriented and sys temat ic 
con t rad ic t ion of t h e cy toplasm tubu le s contained in the cy toplasm. 
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DRAINAGE NEEDS OF RICE 
By 
Y . K . V A M A D E V A N , N . G . D A T A N E 
INDIAN AGRICULTURAL RESEARCH INSTITUTE, NEW DELHI 
In g r e e n h o u s e s tud ies o n d r a inage , i t w a s obse rved t h a t s u r f a c e as well as 
ve r t i ca l d r a i n a g e t r e a t m e n t s w e r e a t p a r b u t w e r e b o t h super io r t o n o d r a i n a g e t r e a t -
m e n t in the i r e f f e c t on grain a n d s t r a w yields. B e t t e r g r o w t h of p l a n t s in b o t h d r a i n a g e 
t r e a t m e n t s c o u l d b e a t t r i b u t e d t o a g rea te r n u m b e r of p r o d u c t i v e t i l l e r s a n d l a rge r 
e a r heads . 
In t roduc t ion 
I t is a cont rovers ia l point w h e t h e r in t h e pract ice of l and submergence 
m a i n t e n a n c e of sti l l wa te r or m o v i n g water is more effect ive. T h e wa te r can 
be k e p t moving b y horizontal d r a i n a g e — w h a t is popu la ry k n o w n as surface 
d r a i n a g e — or b y keep ing it f lowing . Al terna t ive ly , wa te r can be k e p t moving 
b y ve r t i ca l d ra inage , viz. by a l lowing deep percola t ion. The f u n c t i o n of b o t h 
ho r i zon t a l and ve r t i ca l drainage is t h e same. 
T h e available works on t h e a b o v e themes are summar ized below. Some 
worke r s drained t h e i r fields d u r i n g land submergence prac t ice a n d claimed 
benef ic ia l effects ( B A B A 1 9 5 1 , MORRISON 1 9 5 3 , H A Y A S H I et al. 1 9 6 0 , K A W A T A — 
I S H I H A R A 1 9 6 1 , Y A M A D A et al. 1 9 6 1 ) . I n the opinion of o ther workers dra inage 
reduces t h e yield or h a s no a d v a n t a g e ( A G L I B U T — H O F F 1 9 5 6 , O Y A M A 1 9 5 8 , 
U E D A — O Y A M A 1 9 5 8 , N O J I M A — T A N A K A 1 9 6 1 , T A N A K A et al. 1 9 6 1 , A G L I B U T 
et al. 1 9 6 2 , NOJIMA et al. 1 9 6 2 ) . 
I t appears t h a t th ree f ac to r s p l ay a par t in dra inage ef fec ts . These are 
the soil t ype , the c rop stage at w h i c h drainage is carr ied out , a n d t h e a tmos-
pher ic t e mpe ra tu r e . 
T h i s tr ial was conduc ted w i t h t h e object of f ind ing out w h e t h e r surface 
d r a inage had any a d v a n t a g e over ve r t i ca l dra inage , or w h e t h e r ma in t a in ing 
c o n t i n u o u s land submergence could resul t in ob ta in ing m a x i m u m yield. 
Material a n d Method 
E a r t h e n pots of 30 x 30 cms in size w e r e used in t h i s e x p e r i m e n t . 
T r e a t m e n t s : A — C o n t i n u o u s s u b m e r g e n c e . 
В — S u r f a c e d r a i n a g e . 
С — V e r t i c a l d r a i n a g e . 
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Des ign : Completely r a n d o m i z e d with 13 repl icat ions. Small holes were bored in t r e a t m e n t С 
and t h e s e were f i t ted w i t h corks to ef fec t ver t ica l dra inage wheneve r necessary. 
E a c h pot was f i l led w i t h 7 kg of soil a f te r mixing wi th it 1.01 g of a m m o n i u m sul-
p h a t e , 0 .83 g of single s u p e r p h o s p h a t e a n d 0.28 g of m u r i a t e of po ta sh to supply 60 kg N, 
40 kg K 2 0 / h a . The q u a n t i t y of water necessary to bring t he soil t o puddl ing was added and 
t he p o t s were kept for s e t t i n g . A 40 d a y s old N.P.130 rice seedl ing was t r ansp lan ted in each 
po t . F r e e s tanding wa te r was 5 cm above t he surface of the soil in t he pots . 
I n t r e a tmen t A d u r i n g the growing period the measured q u a n t i t y of water was added 
every d a y to main ta in t h e submergence of 5 cm s tand ing wa te r . I n t r e a t m e n t B, wa t e r was 
d r a i n e d off f rom the su r face by using r u b b e r tubes and f resh w a t e r was added u p to 5 cm 
s t a n d i n g water above t h e soil surface. In t r e a t m e n t C, s t and ing wa te r was allowed to drain 
b y r e m o v i n g the cork a t t h e base of t he po t and fresh wa te r was added to res tore the same 
level as in t r e a t m e n t s A and B. This was carried out daily f r o m the da te of t r ansp lan t ing 
till t h e m a t u r i t y of t he crop. 
Resul ts 
The results of periodic observa t ions on he ight and tiller n u m b e r s are 
dep i c t ed in Fig. 1. T h e p lan t height was more or less equal in t h e different 
d r a inage t r e a t m e n t s . However , in the dra ined t r e a t m e n t s a higher n u m b e r 
of t i l lers were recorded t h a n in t h e no dra inage t r e a t m e n t . 
Table 1 shows t h a t the yields of grain a n d s t r a w were the lowest in 
t r e a t m e n t A receiving no dra inage a t all. The lowest yield in t r e a t ment A 
Table 1 
Effects of submergence with surface/vertical and no drainage 
on plant characteristics 
Plant charac te r i s t i cs 
T r e a t m e n t s 
S E m 
C.D. 
Resul ts 
A в 
с 
a t 5 % 
P l a n t height (final in cm)  90.4 93.3 94.0 ± 0 . 3 8 1.1 С В A 
Til ler number  12.5 14.6 14.9 ± 0 . 1 9 0.55 С Б А 
P r o d u c t i v e tillers  12.3 14.4 14.6 ± 0 . 2 1 0.60 С Б А 
E a r head length (cm)  20.4 29.6 29.5 ± 0 . 1 7 0i50 В С A 
N u m b e r of filled grains/ear head  179.4 179.8 179.3 ± 0 . 9 0 
- -
Unfi l led grains/ear head  11.1 11.0 11.1 ± 0 . 2 8 
— — 
1000 grain wt (gm)  18.8 18.9 18.7 ±0 .02 0.05 В А С 
Gra in yield/pot (gm)  31.4 34.4 33.2 ±0 .50 1.40 В С А 
S t r a w yield/pot (gm)  51.9 54.2 53.9 ± 0 . 5 8 1.70 В С А 
Pro te in % in the p a d d y grain  8.47 8.40 8.10 ± 0 . 0 9 0.27 ABC 
A — Cont inuous submergence 
В Surface dra inage 
С — Vert ical dra inage 
could be a t t r i b u t e d to the least n u m b e r of p roduc t i ve tillers. The differences 
be tween other charac ter i s t ics were not s igni f icant . 
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The t r e a t m e n t s rece iv ing vert ical drainage and sur face dra inage were 
at par in respect to t he i r effects on all p l an t charac ter is t ics except t h e 1000 
grain weight . The 1000 gra in weight was greater in t r e a t m e n t В receiving 
surface d ra inage than in t h a t receiving ver t ica l dra inage . The grain a n d s t raw 
yields in t h e different t r e a t m e n t s are shown in Fig. 1. 
I 0 0 r Height of p l an t 
8 0 -
6 0 -
в 
о 
4 0 -
20 
Number of t i l l e rs 
0 
18 28 38 4 8 60 
Days a f t e r t r ansp lan t ing 
35
 r Rice yield per pot 
34 
18 28 38 48 60 
Days a f t e r transplanting 
33 
32 
9 
Ï31 
'30 
29 
28 
27 
0 
I Г 
в 
55 
5 4 
53 
52 
at 51 
e 
a 
t— 5 0 
49 
48 
4 7 
0 
S t r a w yield p e r pot 
В 
Fig. 1. The e f fec t of submergence wi th surface/ver t ica l drainage a n d wi thout d ra inage on 
height of p l a n t , number of t i l lers , grain and s t r a w yield of N . P . I 3 0 rice. (A: Sub-
mergence wi th no drainage. B: Submergence w i t h surface d ra inage . C: . . . Submergence 
w i t h vertical d ra inage . ) 
Discussion 
The a b o v e studies on t h e effect of surface ver t ica l drainage a n d no 
drainage h a v e revealed an in te res t ing observa t ion about t h i s practice. 
The yields in t r e a t m e n t s В and С were higher t h a n in t h e no d ra inage 
t r e a t m e n t (A) on account of t h e higher va lues of all t h e yield a t t r i b u t i n g 
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character is t ics . T h e benefi ts of d ra inage are a t t r i b u t e d to b e t t e r aerat ion and /o r 
r emova l of tox ic substances ( F e + +, H , S etc.) ( K A N N O 1 9 5 6 , V E R M A A T 1 9 5 0 ) . 
In these invest igat ions t h e po t s in the В and С t r e a t m e n t s were dra ined 
dai ly . This would have resul ted in m a x i m u m loss of n u t r i e n t s possible u n d e r 
these s i tua t ions . In spite of t h i s loss, these t r e a t m e n t s y ie lded more t h a n 
t r e a t m e n t s A hav ing no d ra inage . These p o t s were 30 cm deep. Since r ice 
has a well developed aerat ion sys t em in its vascular bund le s , it is surmised 
t h a t adverse e f fec t in t r e a t m e n t A result ing in lower yield m a y be due to t h e 
accumula t ion of toxic subs tances r a the r t h a n lack of ae ra t ion . Fur the r w o rk , 
however , is needed to conf i rm t h i s view. 
W h e t h e r surface or ve r t i ca l drainage is b e t t e r will d e p e n d upon a given 
s i tua t ion and normal ly there m a y not be a n y choice left in th is respect. I f 
t he r e is a h a r d pan or rock p r e sen t and the percolat ion r a t e is lower t h a n 2.5 
mms/day , it would he wor th Avhile to prac t ice surface d ra inage . On the o t h e r 
h a n d , when t h e percolation r a t e is greater t h a n 2.5 m m / d a y , na tu ra l perco-
la t ion would be adequa te t o r e a p the a d v a n t a g e s and t h e r e m a y not be a n y 
need for p rac t i s ing surface d ra inage . 
In acid su lpha te soils, ve r t i ca l d ra inage m a y result in t h e format ion of 
sulphuric acid t h rough ox ida t ion of iron su lpha te s in t h e soil. Similarly, sen-
s i t iv i ty to d ra inage has been repor ted in p e a t y soils (Kari ) in Kerala ( S U B R A -
MANIAM 1 9 5 2 ) . Under such condi t ions , su r face drainage w o u l d be preferab le 
t o vertical d ra inage (MOORMANN 1 9 6 3 ) . 
Prote in percentage was s ignif icant ly higher in A a n d В t r e a t m e n t s 
t h a n in С h a v i n g vertical d r a inage . The low pro te in pe rcen tage in С is p r o b a b l y 
due to leaching loss of n u t r i e n t s . This resul t suppor ts t h e view of N O J I M A 
et al. (1962) who have r e p o r t e d a decrease in the nu t r i en t u p t a k e of t h e r ice 
p lan t at l a te r s tages of g r o w t h , because long t i m e drainage decreases the avai l -
abi l i ty of N, P 2 0 5 , SiO, e tc . 
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METAXENIE STUDIES OF PEAR VARIETIES 
B y 
J . N Y É K I 
HORTICULTURAL RESEARCH I N S T I T U T E , BUDAPEST. HUDATÉTÉNY 
Pol l ina t ion s t u d i e s were c o n d u c t e d be tween 1967 a n d 1970 w i th a t o t a l of 
645 c o m b i n a t i o n s , e a c h y e a r wi th a d i f f e r e n t n u m b e r of va r i e t i e s . A c c o r d i n g t o the 
p o m o m e t r i c m e a s u r e m e n t s m a d e on r i p e f r u i t s , s t a t i s t i ca l ly p r o v e d m e t a x e n i c changes 
in t h e s h a p e and size of f r u i t s appea red in all t h ree yea r s in t h e following c o m b i n a t i o n s : 
V i lmos ( Ç ) y B o s c (cj), V i l m o s (?) X P r i n g a l l e (<J), Vi lmos ( Ç ) x D u p u i t (<J); H a r d e n -
p o n t ( ? ) x Pr ingal le (cJ), H a r d e n p o n t ( ? ) X Vilmos ( d ) , H a r d e n p o n t (?) X C l a p p (d ) . 
F r u i t co lour m e t a x e n i e w as ob ta ined w i t h t h e c o m b i n a t i o n s H a r d y (?) X V i l m o s (d ) 
a n d H a r d e n p o n t ($) X C l a p p (d) . As to t h e t i m e of r i p e n i n g , f r u i t s of t he c o m b i n a t i o n 
H a r d e n p o n t ($) X P r i n g a l l e ( d ) a t t a i n e d p i c k i n g r ipeness 5 — 7 days ear l ier t h a n the 
h y b r i d f r u i t s of all t h e o t h e r c o m b i n a t i o n s . 
Introduction 
Metaxen ie is a resul t of breeding when the i n f l u e n c e of alien pollens 
also shows in the f rui t f o r m a t i o n belonging to the m o t h e r plant . Metaxen ie 
may appea r in morphological forms (size, shape, colour, e tc . ) and in t h e fo rm 
of physiological changes (in components , ripening t i m e , s torabi l i ty , etc.), 
which develop a pa te rna l charac te r . 
Metaxen ic changes observed in p e a r s are r e p o r t e d by H O R N ( 1 9 2 7 ) , 
K R A ( 1 9 4 6 ) , N A G Y ( 1 9 5 7 ) a n d C H O L L E T ( 1 9 6 5 ) . T U F T S — H A N S E N ( 1 9 3 3 ) a n d 
K O B E L ( 1 9 5 4 ) could not p r o v e metaxenie in pears. 
Material and Method 
P o l l i n a t i o n s tudies were m a d e be tween 1967 a n d 1970 a t t h e E r d - E l v i r a S t a t i o n of t h e 
H o r t i c u l t u r a l R e s e a r c h I n s t i t u t e w i t h a va r i e ty co l l ec t ion g ra f t ed t o w i ld pear s tocks p l a n t e d 
in 1953. M e t a x e n i e s tudies were p e r f o r m e d wi th r i p e f ru i t s o b t a i n e d f r o m the c o m b i n a t i o n s 
of t h e p o l l i n a t i n g pa r tne r s , as s h o w n in Table 1. 
The g r e a t n u m b e r of c o m b i n a t i o n s of t h e po l l en variet ies as we l l as the s imi la r ly g r e a t 
n u m b e r of r i p e h y b r i d f ru i t s in e a c h combina t i on ( T a b l e s 3 and 4) m a d e i t possible to p e r f o r m 
ex tens ive s t u d i e s on t he m e t a x e n i c e f fec t s o c c u r r i n g in pear v a r i e t i e s . 
A m o n g t h e pol l ina ted v a r i e t i e s i t is wi th t h e va r i e t i e s Vi lmos a n d H a r d e n p o n t t h a t we 
d e m o n s t r a t e t h e m e t a x e n i c e f f e c t s obse rved , s ince w i t h these v a r i e t i e s a th ree yea r ser ie of 
d a t a and h igh f r u i t n u m b e r a re a v a i l a b l e in t he c o m b i n a t i o n s e x a m i n e d . 
The m e t a x e n i c effect m o s t o f t e n man i f e s t s i t se l f in changes in t h e size and s h a p e of 
f r u i t , these q u e s t i o n s are t h e r e f o r e t h e first to b e d iscussed. E a c h y e a r a d i f fe ren t n u m b e r 
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of f r u i t s were m e a s u r e d (Tables 3 a n d 4 ) w i t h a slide-gauge, t o two decimal p laces . Def ini t ions 
of t e r m s used for f r u i t measu remen t s : 
Fruit length: d i s tance of t w o para l l e l tangent ia l p lanes placed a t t h e s tem end a n d 
s t y l a r end of t he f r u i t respectively. 
Largest fruit diameter: width of t h e largest cross sect ion, distance of t w o parallel t a n -
gen t i a l planes p laced a t bo th sides of t h e f ru i t at r ight angles to the f o r m e r planes. 
Length of fruit neck: d is tance of t h e largest d i a m e t e r f rom the f r u i t s tem. 
From the a b o v e measu remen t s t h e following indices were d e t e r m i n e d : 
Index of fruit shape: rat io of l a rges t diameter t o f r u i t length. 
Index of the length of fruit neck: r a t io of f ru i t n e c k length to f r u i t l eng th . 
The dispersion and s tandard dev i a t i on of the d a t a obtained f r o m t h e f ru i t measure -
m e n t s were also de t e rmined . The l e n g t h of this paper does not make i t possible to p resen t 
t hese d a t a ; t hey c a n be found, h o w e v e r , in our earlier p a p e r s (NYÉKI 1970a , 1970b). 
Table 1 
Number of varieties and combinations included in the pollination studies, 
number of flowers pollinated and percentage of ripe fruits 
Year 
1 Number of 
varieties 
1 pollinated 
1 
Number of 
combinat ions of the 
pollen varieties 
N u m b e r 
of f lowers 
pol l inated 
Pe rcen t age 
of r ipe f r u i t s 
(maternal f e r t i l i t y 
of var ie t ies ) 
1967 4 31 3.463 3.0 
1968 24 240 26.208 1.9 
1969 14 143 15.764 8.1 
1970 26 231 28.018 6.4 
Results 
The size a n d shape of t h e f ru i t is a genet ical ly d e t e r m i n e d character is t ic 
of the va r i e ty . These f e a t u r e s m a y va ry be tween broad l imi t s within t h e 
genotype, even in the case of identical po l l ina t ing var ie t ies . Factors in f lu -
encing t h e m h a v e been descr ibed by severa l authors i n connection w i t h 
pomiferous p l a n t s e.g. t e m p e r a t u r e , p rec ip i t a t ion , r oo t - s t ock , ho rmones , 
n u m b e r and dis t r ibut ion of seeds in f ru i t s , posi t ion of f l ower s in the c r o w n 
a n d in the c lus ter , age a n d posi t ion of t h e genera t ive p a r t s , e tc . Neither c a n 
t h e modi fy ing effect of t h e above fac tors b e completely el iminated w h e n 
s tudying t h e mctaxenic e f fec t s , and makes invest igat ions i n t o these ques t ions 
ve ry diff icul t . 
We h a d t o take the in f luence of t h e above modi fy ing fac tors in consid-
era t ion when s tudy ing m e t a x e n i c changes in pear var ie t i es . 
1. T h e r a n g e of va r i a t i on in the p o m o m e t r i c values of f ru i t s of a v a r i e t y 
wi th in a v a r i e t y collection, on t h e same t r ee . I n a var ie ty collection consis t ing 
of 410 var ie t ies of the same age the p o m o m e t r i c response t o cross pol l inat ion 
of a single t r e e in a selected var ie ty was s tud ied . The r a n g e of var ia t ion o f 
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p o m o m e t r i c values was examined b y crown levels a n d by the age of the gen-
e r a t i v e par t s ; owing to lack of space , however, t h e results a re s u m m e d up 
in T a b l e 2. 
T h e data of t h e table show a high degree dispersion of cer ta in f rui t 
charac ter i s t ics , due p resumably t o di f ferent pollen variet ies inc luded in the 
collection. 
Table 2 
Range of variation in 1970 in the pomometric values of 1413 fruits grown ripe 
in one 17 year old Hardenpont pear tree grafted to a wild pear stock 
F r u i t s 
Shape i n d e x 
of f r u i t s 
Neck length i n d e x 
of f r u i t s length 
(mm) 
d i a m e t e r 
( m m ) 
n e c k l e n g t h 
( m m ) 
5 5 - 9 6 46.5—78 27.5—67.5 0.696 — 1.200 0.416—0.889 
Table 3 
Mean values of pomometric measurements made on ripe Vilmos hybrid fruits pollinated 
with various pollen varieties in 1968, 1969 and 1970 
Pol len v a r i e t y Y e a r 
N u m b e r 
of f rui ts 
examined 
F r u i t 
l e n g t h 
( m m ) 
Largest 
f rui t 
d iameter 
(mm) 
L e n g t h 
of fruit 
n e c k 
( m m ) 
Shape 
index 
F r u i t 
n e c k 
i n d e x 
Average 
n u m b e r of 
fert i le seeds 
per fruit 
Bosc k o b a k j a 1968 11 84.50 54.00 64.20 0.63 0.75 7.3 
1969 23 86.00 56.00 57.00 0.65 0.66 6.9 
1970 35 77.50 52.00 58.00 0.67 0.74 4.5 
Pringalle v a j 1968 36 76.33 61.50 54.33 0.85 0.71 7.1 
1969 48 75.00 63.00 55.00 0.84 0.73 7.0 
1970 62 64.50 49.50 47.50 0.76 0.73 3.2 
Dupu i t asszony 1968 23 82.50 63.57 59.28 0.77 0.71 8.1 
1969 31 78.00 66.00 61.00 0.84 0.78 7.9 
1970 42 65.00 47.00 54.00 0.72 0.83 3.7 
2. Changes in t h e pomomet r ic values of f ru i t s unde r the in f luence of 
de f in i t e pollen var ie t ies , in various yea r s . Results of inves t igat ions wi th the 
v a r i e t y Vilmos are p resen ted in T a b l e 3, while t hose related to H a r d e n p o n t 
in Tab le 4. 
T h e da ta of t h e tab les show t h a t irrespective of t h e year each pollinat-
ing v a r i e t y has a t e n d e n c y to have t h e same effect on the f ru i t character is -
tics of t h e poll inated variet ies . This influence man i f e s t s itself in t h e length 
of t h e f r u i t , the largest d iameter , t h e l e n g t h of the f r u i t neck , and in t h e changes 
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Table 4 
Mean values of pomometric measurements made on ripe Hardenpont hybrid fruits pollinated 
with various pollen varieties in 1968, 1969 and 1970 
Pol len var ie ty Y e a r 
Number 
of f rui ts 
examined 
F r u i t 
l e n g t h 
( m m ) 
Largest 
f rui t 
d iameter 
(mm) 
L e n g t h 
»f f r u i t 
neck 
( m m ) 
Frui t 
shape 
index 
F r u i t 
neck 
i n d e x 
Average 
number of 
fertile seeds 
per f rui t 
Pringalle va j 1968 17 86.90 72.40 57.00 0.83 0.65 3.0 
1969 41 85.00 76.00 59.50 0.89 0.70 2.9 
1970 38 74.00 65.50 49.70 0.89 0.66 3.0 
Vilmos körte 1968 28 105.00 76.50 71.83 0.72 0.68 4.0 
1969 53 103.00 75.00 72.00 0.72 0.69 3.7 
1970 49 97.00 76.50 64.00 0.78 0.65 3.5 
Clapp kedveltje 1968 14 77.50 65.23 55.60 0.84 0.71 3.5 
1969 29 74.50 60.50 50.00 0.81 0.67 3.0 
1970 37 73.50 66.00 48.00 0.89 0.65 2.9 
' 
Fig. 1. On the lef t : Hardenpon t f ru i t set by free poll inat ion; on the r ight : two hybrid f ru i t s 
of t h e Hardenpont va r i e ty pollinated wi th Vilinos pear 
of t h e shape- a n d neck indices. D a t a show f u r t h e r , t h a t the indices character-
iz ing the morphologica l f ea tu res of f rui ts are m o r e cons tant t h a n the numer-
ical values o b t a i n e d f rom the y e a r l y measuremen t s of fruit p a r t s . 
Metaxenic effects exer ted on the size a n d shape of f ru i t s are shown in 
F igs 1 and 2. In t h e combina t ions listed me taxen ic changes could be observed 
Acta Agronomica Academiae Scientiarum Hungaricae 21, 1972 
M E T A X E N I E S T U D I E S OF PEAK V A R I E T I E S 79 
soon a f t e r pol l inat ion, at an early s t a g e of f ru i t deve lopment . Our d a t a corre-
spond to those ob t a ined by N A G Y (1957) in metaxenic studies p e r f o r m e d with 
pear var ie t ies , n a m e l y tha t the morphological charac ters of h y b r i d f ru i t s 
v a r y f r o m combina t ion to combina t ion . In certain cases these differences show 
t h e inf luence of t h e pollen var ie ty . E a c h pollen var ie ty has an inf luence of 
d i f ferent ex ten t on t h e various charac te r i s t i cs of the seed va r i e ty . The seed 
var ie t ies show d i f fe ren t degrees of res is tance to the modi fy ing effect of the 
pollen va r i e ty . 
Fig. 2. I n the lef t u p p e r corner of the p i c t u r e a H a r d e n p o n t pear or iginat ing f r o m free pol-
l ina t ion ; the o ther f i v e f ru i t s are h y b r i d f ru i t s of H a r d e n p o n t pol l inated b y Pringal le 
3. Effect of pollen varieties on f ru i t colour and r ipening t ime . Colour 
me taxen ie was observed each yea r in t h e combinat ion of H a r d y ($) X Vilmos 
(<J). I n the var ie ty H a r d y the lent icels on the hybr id f ru i t s were of the same 
shape as in the v a r i e t y Vilmos; in t h e combinat ion of H a r d e n p o n t (Ç) X Clapp 
k e d v e l t j e the colour of the ep ide rmis on the hybr id f ru i t s was qu i te sim-
ilar t o t h a t in " C l a p p kedve l t j e" . As t o t h e t ime of r ipening, f ru i t s in t h e com-
b ina t ion of H a r d e n p o n t ($) X Pr inga l l e a t t a ined picking r ipeness 5 — 7 
days earl ier each y e a r t han hybr id f r u i t s in all the o ther combina t ions . 
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Conclusions 
In contras t w i t h K O B E L ' S ( 1 9 5 4 ) opinion, n u m e r o u s l i terary d a t a as well 
as our own inves t iga t ions suggest t h a t in cer ta in va r i e ty combina t ions pro-
ducers and sellers m u s t equal ly reckon wi th va r ious (morphological and p h y -
siological) forms of metaxen ie , as t h e y m a y in f luence the c o m m o d i t y va lue 
of f ru i t s . 
Beyond a knowledge of t h e pol l inat ing a n d f ru i t se t t ing capacit ies of 
t h e variet ies, o p t i m u m var ie ty combina t ions in which the f ru i t s of t h e main 
pollen varieties as f a r as possible have the same shape and colour as well as 
s imilar qua l i t a t ive f ea tu res wi th t h e o ther charac ter i s t ics na tu r a l l y differ ing 
— are very i m p o r t a n t f< r producers . 
F u r t h e r inves t iga t ions are required to f i n d ou t wha t t h e cause of the 
a n n u a l differences in t h e f r equency of me taxen i e changes in the individual 
v a r i e t y combina t ions is. 
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VARIATIONS IN PROTEIN AND LYSINE CONTENT 
IN SORGHUM VULGARE 
By 
A . A U S T I N , H . D . S I N G H , V . K . H A N S L A S , N . G . P . R A O 
DIVISION OF GENETICS, I N D I A N AGRICULTURAL RESEARCH INSTITUTE, NEW DELHI-12 
Nine ty six j o w a r (Sorghum vulgare) mater ia l s compris ing i m p r o v e d varieties, 
h y b r i d s and locals were eva lua ted for the content of p ro t e in and lysine in the grain. 
W i t h t he values v a r y i n g f rom 8 . 8 % to 21.0% for p ro t e in and f rom 0 . 7 2 % to 3.37% 
for lysine, these showed marked v a r i e t a l differences for t h e above m e n t i o n e d charac-
ters . Based on t h e p ro t e in con ten t all were divided in to low, medium a n d high protein 
groups . S ix ty- three per cent of t he mate r i a l s came wi th in t he high p ro t e in group. The 
va lues for lysine va r i ed f rom 1.24% to 3 .37% with an ave rage of 2 .21% in low protein 
mate r i a l s while in h igh prote in ma te r i a l s the values v a r i e d f rom 0.72% to 2 .95% with 
a n average of 1 .52%. T h e highly s ign i f ican t and nega t ive correlat ion coef f ic ien t between 
t he percentage of p ro t e in and t he percen tage of lysine (expressed on 100 g protein 
basis) showed t h a t , in general , an increase in p ro te in was associated w i t h a decrease 
in t h e percentage of lysine. However , there were some lines such as I S 4532 and IS 
4952 which had re la t ive ly higher lys ine combined w i t h higher pro te in con ten t . This 
indica tes possibilit ies of developing s t r a ins having h igh pro te in and h igh lysine by an 
ex tens ive screening p r o g r a m m e a n d adop t ing sui table breeding me thods . 
In t roduct ion 
Grain Sorghum ( Jowar ) occupies an i m p o r t a n t position in t h e cereal 
economy of India . E igh teen million hectares of land are under this crop and the 
a n n u a l p roduc t ion is abou t 9 million metric t onnes . I t is consumed mostly 
by t h e rura l popula t ion in cer ta in regions in A n d h r a Pradesh , Mysore and 
M a h a r a s h t r a where f amines caused b y the fai lure of crop owing to drought 
condi t ions are very f r e q u e n t . Malnut r i t ion arising out of calorie and protein 
deficiencies in the diet is prevalent a m o n g the people of these d r o u g h t affected 
regions. Any nu t r i t i ona l p r o g r a m m e aimed at improv ing the die t of these 
people should give due impor t ance to the fac tor of personal preferences and 
also to t h e nu t r i t iona l improvemen t of the food gra ins which f o r m the bulk 
of t h e die t . This makes it urgent fo r t h e agr icul tura l scientists t o make con-
cer ted a t t e m p t s to i m p r o v e the nu t r i t i ona l qua l i ty in Sorghum which is gen-
erally k n o w n to be low in protein a n d lysine. I t s h igher leucine con t en t is another 
d i s a d v a n t a g e since an excess of t h i s essential a m i n o acid has been found to 
cause pellagra disease in h u m a n beings. In view of these nu t r i t i ona l inade-
quacies of the Sorghum grain, a p r o g r a m m e for improving i ts nu t r i t iona l 
qua l i ty has been recen t ly in i t ia ted a t the Indian Agricul tura l Research In-
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s t i t u t e . Varieties and hybr ids deve loped at the I n d i a n Agricul tural Research I n -
s t i t u t e and other cent res have been extensively t e s t ed for the i r q u a n t i t y a n d 
q u a l i t y of prote in . Some of the resu l t s which are of impor tance to t h e breeders 
and nut r i t ion is t s are repor ted here . 
Mater ia l and Method 
T h e gra ins of 96 va r i e t i e s and h y b r i d s grown u n i f o r m l y u n d e r t he c o - o r d i n a t e d Sorghum 
i m p r o v e m e n t p r o g r a m m e were t e s t e d f o r t h e i r c o n t e n t of p ro t e in a n d l y s ine . T h e p ro t e in 
( N X 6 .25) was d e t e r m i n e d according t o t h e u sua l m a c r o - K j e l d a h l m e t h o d . L y s i n e was de t e r -
m i n e d b y an a u t o m a t e d color imetr ic m e t h o d us ing a T e c h n i c o n a u t o m a t i c n i t r o g e n ana lyzer . 
A c c o r d i n g to th is m e t h o d t h e d e t e r m i n a t i o n of lysine in t h e h y d r o l y z a t e is a c h i e v e d by a con-
t i n u o u s co lor imet r ic d e t e r m i n a t i o n of C 0 2 , wh ich is l i b e r a t e d on a mole p e r m o l e basis by t h e 
e n z y m a t i c d e c a r b o x y l a t i o n of lysine u s i n g L- lys ine d e c a r b o x y l a s e . The m e t h o d employed w a s 
ba s i ca l l y t he same as t h a t descr ibed b y SCHAIBERGER - FERRARI (1960), a m o d i f i c a t i o n in t ro -
d u c e d in t h e p r e s e n t e s t i m a t i o n s be ing t h e use of p h o s p h a t e b u f f e r of p H 6 i n s t e a d of w a t e r 
for d i l u t i n g t he s a m p l e a n d t he exc lus ion of t h e over f low s a m p l e r m e a n t fo r p r o v i d i n g smal l 
a l i q u o t s of t he d i l u t e d s a m p l e . 
Results 
The results p resented in T a b l e 1 show t h a t t h e values for pro te in varied 
f r o m 8.8 to 21.0 pe r cent and those of lysine f r o m 0.72 to 3.37 per cent. The 
va r i e t a l differences for these cha rac te r s were ve ry marked . Based on the i r 
p ro te in content t h e various var ie t ies and hybr ids were divided in to (I) low 
(less t h a n 10% p ro te in) , (II) m e d i u m (10 — 12%) and ( I I I ) h igh (more t h a n 
12%) protein groups . S ix ty- three per cent of t h e mater ia ls were in the high 
p ro te in group while in the low p ro t e in group t h e r e were only 13 per cent. I t 
m a y also be no ted t h a t 52 per cen t of the mater ia l s in the high prote in group 
had a protein con t en t varying be tween 12 and 15% (Fig. 1). These results 
ind ica te tha t t h e prote in level, in general , was h igher in these variet ies and 
h y b r i d s . 
The values fo r lysine var ied f r o m 1.24% t o 3.37% w i th an average of 
2.21% in low p ro te in materials while in the high protein g r o u p the values 
var ied f rom 0 . 7 2 % to 2 . 9 5 % w i th an average of 1 . 5 2 % . In the m e d i u m group 
t h e values were 1 . 1 9 % to 3 . 3 1 % w i th an average of 1 . 8 0 % . I t is seen in Fig. 2 
t h a t 7 6 % of the mater ia ls had a lysine conten t va ry ing f r o m 1 to 1 . 9 9 % . 
In t h e low prote in group 77% of t h e materials h a d a lysine con ten t of more 
t h a n 2% whereas in the med ium group only 25% showed more than 2 % 
lysine. In the high protein group t h e number of mater ia ls showing more t h a n 
2 % lysine was still less, i.e. only 1 1 % . M O H A N — D E O S T H A L E ( 1 9 6 9 ) reported 
t h a t out of 332 Sorghum variet ies t e s t ed , about 42 per cent h a d 10 to 12 pe r 
cent and 50 per cent had 1.5 t o 2.0 per cent lysine. 
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Table 1 
Variability for protein and lysine in Sorghum (Jowar) 
Low pro te in t y p e (Below 1 0 % ) 
Var ie ty /Hybr id P ro te in 
Lys ine 
(g/100 g grain) 
% L y s i n e 
(g lysine/100 g pro te in ) 
IS 1151 
A K P - 1  
8.8 
8.3 
0.297 
0 .103 
3.37 
1.24 
N - l  9.1 0.140 1.54 
D-340  9.6 0 .311 3.22 
BH-4-1-4  9.1 0.226 2.48 
Improved Saoner . . 7.8 0.178 2 .28 
R S 1 8.5 0.178 2.09 
IS 4571 9.4 0.218 2.32 
IS 5641 9.9 0.133 1.34 
Medium protein t y p e (10 — 1 2 % protein) 
Co. 4 10.9 0.308 2 .83 
Co. 18 11.3 0.166 1.47 
Co. 20 11.6 0.217 1.87 
K . 2 10.8 0.200 1.85 
Vzm-1  11.5 0.222 1.83 
A K P - 2  11.8 0.143 1.21 
N a n d y a l  10.0 0.155 1.55 
M-35-1 (B i j apu r ) . . 10.2 0.180 1.76 
M-35-1 (Delhi) . . . . 10.4 0.124 1.19 
P.I-4K  10.2 0.173 1.70 
P J - 2 4 K  10.0 0.173 1.73 
NJ-156  10.0 0.129 1.29 
J o w a r No. 8 10.3 0.137 1.33 
S a t p a n i  10.1 0.160 1.58 
E a r l y 56 11.5 0.244 2.12 
IS 4532 10.4 0.344 3 .31 
IS 4533 11.5 0.266 2.31 
IS 4588 10.9 0.151 1.39 
IS 4659 10.3 0.162 1.57 
IS 4989 11.3 0.273 2.42 
IS 4991 1 1 . 0 0.139 1.26 
IS 5007 10.9 0.175 1.60 
IS 5595 11.7 0.322 2.75 
IS 5669 11.8 0.140 1.19 
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Table 1 ( c o n t . ) 
Varie ty /Hybr id Protein 
Lysine 
(g/100 g grain) 
% Lysine 
(g lysine/100 g protein) 
H i g h Pro te in ( A b o v e 12%) 
I S 84 (11) 14.4 0.103 0.72 
I S 511 13.1 0.180 1.19 
I S 815 15.3 0.208 1.36 
I S 2031 15.1 0.182 1.21 
I S 2944 15.1 0.234 1.55 
I S 3796 13.4 0.194 1.45 
I S 3797 14.2 0.160 1.13 
I S 3924 13.0 0.143 1.10 
I S 3 9 2 2 ( R - 3 9 3 ) . . . 12.6 0.171 1.36 
I S 3 9 2 2 ( R - 4 0 5 ) . . . 13.2 0.176 1.33 
I S 2954 13.3 0.222 1.67 
R 473 14.4 0.279 1.94 
I S 84 13.5 0.211 1.57 
I S 3691 13.7 0.291 2.13 
K a f i r В  13.5 0.239 1.77 
CSH 1 13.1 0.291 2.23 
C S H 2 12.9 0.257 1.96 
Co. 12 12.7 0.257 2.02 
Co. 19 12.6 0.171 1.36 
Co. 3 12.5 0.205 1.64 
K . 3 14.3 0.205 1.43 
N-6  13.2 0.167 1.27 
N-10  13.0 0.215 1.65 
Ka lgonda  14.1 0.215 1.65 
G . M. 1-5 14.0 0.195 1.39 
Shenoli 4-2 12.4 0.140 1.13 
C-10-2  13.1 0.155 1.18 
B . P . 53 12.3 0.141 1.16 
Vidisha 60-1 16.3 0.167 1.02 
U j j a i n 6 12.4 0.178 1.44 
Foode r type smal l seeded 
Neel jowar  16.7 0.189 1.13 
A-5-13-16  18.7 0.329 1.76 
Л-5-23-19  21.0 0.337 1.60 
A-7-17-7  12.9 0.200 1.55 
A-3-622-16  18.1 0.349 1.93 
S- l -14-8  17.2 0.233 1.35 
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Var i e ty /Hybr id 
S-1049 
IS 4520 
IS 4525 
IS 4526 
IS 4624 
IS 4645 
IS 4911 
IS 4952 
IS 4953 
IS 4960 
IS 4961 
IS 4987 
IS 4988 
IS 4990 
IS 5006 
IS 5039 
IS 5542 
IS 5566 
IS 5591 
IS 5596 
IS 5604 
IS 5609 
IS 5614 
IS 5615 
IS 5644 
IS 5665 
IS 5813 
15.7 
13.4 
12.2 
13.8 
13.8 
12.4 
13.4 
14.7 
12.6 
15.2 
13.8 
14.8 
14.1 
12.8 
12.2 
14.2 
14.2 
12.6 
14 .3 
14.6 
14.7 
12.6 
14.2 
13.3 
14.9 
12.9 
13.9 
Lysine 
(g/100 g gra in) 
0.233 
0.260 
0.162 
0.218 
0.173 
0.204 
0.138 
0.434 
0.278 
0.173 
0.252 
0.196 
0.145 
0.317 
0.137 
0.230 
0.153 
0.167 
0.171 
0 .244 
0.233 
0.289 
0.171 
0.184 
0.155 
0.140 
0.155 
% Lysine 
(g lysine/100 g pro te in) 
1.45 
1.94 
1.33 
1.58 
1.25 
1.65 
1.03 
2.95 
2.21 
1.14 
1.83 
1.32 
1.53 
2.48 
1.12 
1.62 
1.08 
1.33 
1.20 
1.67 
1.58 
2.29 
1.20 
1.38 
1.04 
1.09 
1.12 
I t appears f r o m t h e above resul t s tha t as t h e protein c o n t e n t increased, 
t h e percentage of lysine (on t h e basis of p ro t e in ) in general deereased. T o 
con f i rm this point a sca t te r d i a g r a m between t h e s e two cha rac t e r s was d r a w n 
(Fig. 3). Total cor re la t ion be tween protein and lys ine was n e x t worked out f o r 
t h e 9 6 varieties. T h e correlat ion was equal t o — 0 . 3 6 1 3 — a va lue which is 
s igni f icant at 1 % level showing t h e r e b y tha t an increase in p r o t e i n is associat-
ed wi th a decrease in lysine. Th i s re la t ionship, however, is n o t linear as is 
seen f r o m the low numer ica l v a l u e of the corre la t ion and also b y the w i d e 
sca t t e r of the po in t s . M O H A N — D E O S T H A L E ( 1 9 6 9 ) also r e p o r t e d a s ignif icant 
nega t ive correlat ion between p ro t e in and lys ine. I t is w o r t h pointing o u t 
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Fig. 1. P e r c e n t a g e f r e q u e n c y d i s t r i b u t i o n of 
p ro te in in J o w a r v a r i e t i e s / h y b r i d s (Based 
on 96 s t r a ins ) 
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Fig. 2. P e r c e n t a g e f r e q u e n c y d i s t r i b u t i o n 
of lysine in J o w a r v a r i e t i e s / h y b r i d s (Based 
o n 96 s t ra ins) 
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Fig. 3. S c a t t e r d i ag ram fo r p e r c e n t a g e p r o t e i n a n d pe rcen tage l y s i n e (Based o n 96 s t ra ins ) 
t h a t IS 4532 in the m e d i u m and IS 4952 in the high protein g roups showed 
higher lys ine values of 3 . 2 2 % and 2 . 9 5 % respectively. These resul t s suggest 
t h a t by a n extensive b reed ing and sc reen ing p rogramme, it would b e possible 
to select h igh protein-high lysine ma te r i a l s . 
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A K P - 1 , N- l a n d I S 5641 in t h e low prote in group were ve ry low in their 
con t en t of lysine. Varie t ies /hybrids s u c h as Co.4, Ea r ly 56, IS 4532, IS 4533, 
IS 4989 a n d IS 5595 in t h e medium p ro t e in group and CSH. l , I S 3691, Co.12, 
IS 4952, I S 4953, IS 4990 and IS 5609 in the h igh protein g roup h a v e come 
out p romis ing for lysine. 
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Fig. 4. S c a t t e r d i a g r a m of pe rcen t age p r o t e i n a n d lysine ( m g ) expressed on 100 g f l ou r basis 
( I n J o w a r ) 
A similar sca t t e r d iagram (Fig. 4) for the percentage of p ro t e in and the 
absolu te q u a n t i t y of lysine expressed on 100 g f lour basis was plot ted . 
A highly signif icant a n d positive v a l u e of -f-0.2662 for the corre la t ion co-
eff icient was obta ined . This shows t h a t an increase in percentage pro te in was 
associated wi th an increase in t h e abso lu te q u a n t i t y of lysine in t h e f lour . 
Here also, th is re la t ionship , is not l i nea r because of the wide s c a t t e r of the 
points and the low numer ica l value of the correlat ion. I t may be no ted t h a t 
some of t h e s trains such as CSH.2, R 473 , IS 4525, I S 4961, A-5-13-16, A-5-23-19 
and A-3-622-16, a l t hough they had less t h a n 2 % lysine on a p ro te in basis, 
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hail on a f lour basis a higher lysine con ten t t han t h a t obtained in some of t h e 
higher lysine lines such as Ear ly 56 a n d Co.12. Th i s is obviously due to t h e 
higher protein c o n t e n t of the fa i r ly average lysine content ob ta ined in the 
fo rmer var ie t ies /hybr ids . 
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STUDY ON THE PHYSIOLOGICAL 
AND BIOCHEMICAL BASES OF COMBINING ABILITY 
IN MAIZE LINES AND HYBRIDS 
B y 
M . K O V Á C S - S C H N E I D ER 
UNIVERSITY OF AGRICULTURAL SCIENCES, DEPARTMENT OF PLANT BREEDING, GÖDÖLLŐ 
B y s t u d y i n g 20 b iochemica l i nd i ce s in the g e n e r a t i v e organs of m a i z e we tr ied 
t o f i n d cor re la t ions b e t w e e n q u a n t i t i e s of t he i n d i v i d u a l c o m p o u n d s a n d combin ing 
a b i l i t y . In c o n t r a s t w i t h t h e s u p p o s e d f a v o u r a b l e e f f e c t of g r e a t d i f f e rences in concen-
t r a t i o n we f o u n d t h a t i t was a d e f i n i t e level — u p t o a b o u t 10 — 2 0 % — dif ference 
b e t w e e n t he p a r e n t s t o b e crossed t h a t r e su l t ed in a f a v o u r a b l e c o m b i n a t i o n . The cor-
r e l a t i o n is, h o w e v e r , o n l y of t e n d e n t i a l cha rac t e r , no d i r e c t para l le l i sm c a n b e p roved . 
A pos i t ive c o r r e l a t i o n was f o u n d b e t w e e n t he r e p r o d u c t i o n r a t e of S a c c h a r o m y c e s 
c u l t u r e d in seed e x t r a c t a n d t he a m o u n t of yield as wel l a s t h e good or b a d combin ing 
a b i l i t y of s t r a ins e x a m i n e d . 
In t roduc t ion 
W i t h hybrids p roduced f rom inb red strains a n d lines a 2 0 — 3 0 % yield 
increase has been ach ieved as c o m p a r e d to the f o r m e r t rue -bred varieties. 
In o rder t o gain h y b r i d s t h e breeders produce, m a i n t a i n and t e s t thousands 
of s t r a ins every yea r . Tes t ing reveals t h a t not e v e r y line is able t o increase 
v iab i l i ty in comparison wi th the con t ro l . Lines w i t h good combin ing ability 
can be selected only b y laborious expe r imen ta t ion , since selection has been 
pe r fo rmed empirical ly so fa r ( P A P 1 9 5 3 , J U G E N H E I M E R 1 9 5 8 , B R A N D O L I N I 
1959). Ou t of the severa l t housand combinat ions on ly a low n u m b e r is used 
in p rac t i ce . 
W h e n eva lua t ing t h e hybr id l ines the researches assumed t h a t the in-
creased p roduc t iv i ty was caused b y t h e physiological differences of gametes 
( H A G B E R G 1 9 5 3 , G Y Ő R F F Y 1 9 6 1 , V A L Y U R A 1 9 5 8 ) . I n order to charac te r ize the 
la t te r chemical analyses of the genera t ive organs were pe r fo rmed as well 
( P O L Y A K O V 1 9 5 1 , 1 9 6 4 , BRITIKOV 1 9 5 2 , 1 9 5 4 , B Á L I N T et al. 1 9 5 8 , 1 9 6 0 , GÁSPÁR 
1 9 6 0 ) . 
I n our exper iments we aimed a t producing k n o w n combina t ions as well 
as new ones. The gene ra t ive organs of these combina t ions were ana lysed for 
dif ferences and ex ten t of change in t h e concent ra t ion of physiologically ac-
tive m a t t e r s . With these examina t ions we wished to t h r o w light u p o n t h e pro-
spect ive biological economic values, and through t h e differences a r r ive at — 
or at least approach — t h e causes of combining abi l i ty and over-development . 
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Materials and Methods 
I n the exper imen t s six lines — C5, M14, W F 9 A m e r i c a n , 014 , 0 1 1 8 b ,156 Marton-
v á s á r — a n d four var ie t ies — mindszen tpusz t a i fehér Mf, F le i schmann kora i F k , mar ton-
vásár i F B , Aranyözön Aö — were used. 
W i t h the me thod of top-crossing t h e following combina t ions were p r o d u c e d : 
C5 X M14, C5 X WF9 , C 5 x 0 1 1 8 b , C 5 x l 5 6 , C5 x Fk, C 5 x A ö , C 5 x F B , C 5 x M f ; 
Mf X C5, Mf x M14, Mf x W F 9 , M f x O U 8 b , M f x l 5 6 , Mf x Aö, M f x F B , M f x 0 1 4 , 
as well as the known s t a n d a r d hybr ids : C5 x 0 1 4 and Mf X F k . 
T h e combining ab i l i ty was d e t e r m i n e d by compar ing t h e yields of t h e combinat ions 
w i t h t hose of the k n o w n hybr ids — C 5 x 0 1 4 , M f x F k — fo r th ree years a t t w o sites. The 
c o m p a r a t i v e exper iments were laid ou t in a 7 0 x 5 0 cm L a t i n square design, w i t h 40 plants 
each in t h e four repl icat ions. Yield resul ts were evaluated w i t h t h e method of v a r i a n c e analysis. 
I n t he course of ana lys ing the gene ra t i ve organs of combina t ions we s tud i ed the f i rs t 
p r o g a m o u s phase of t h e process of fe r t i l i za t ion — which d e p e n d s on the c h a r a c t e r of inter-
ac t ion be tween pollen- a n d s t igma t issues — fu r the r t he end produc t , t h e seed — in which 
changes occur under t he inf luence of t h e pol len, — and f ina l ly t he possibil i ty of approaching 
t h e p rob l em of forecas t ing th rough biological methods. 
T h e biochemical analys is of s t igma- a n d pollen t i ssues as well as of t h e seed seemed 
to be m o s t eff icient ly car r ied out t h r o u g h t h e comparison of t h e following indices : 1) Quanti-
t a t i v e compar i son of organic phosphorus compounds . I so la t ion was carried o u t with Ogur — 
R o s e n ' s technique , de s t ruc t i on with t he mic ro -Kje ldah l m e t h o d , while p h o s p h o r u s determina-
t ion wi th t h a t of Be renb lum — Chain. 2) T r e n d s were shown b y t he nucleic acid concentra t ions . 
E x t r a c t i o n was carricd o u t with the Schne ider —Schmid t—Tannhause r m e t h o d , determina-
t ion on t h e basis of u l t ra -v io le t absorp t ion a t a s t andard aden ine level. Q u a n t i t i e s were also 
checked b y means of phosphorus - and suga r de te rmina t ion . Phosphorus was de te rmined with 
M a r t y n — Doty ' s , while r iboses with B r o w n ' s and Dische — Scheiber t ' s (c i t . KOVÁCS 1958) 
m e t h o d s respect ively. 3) Fo r t he q u a n t i t a t i v e de te rmina t ion of v i t amins t he b io tes t ing method 
was used . The to ta l v i t a m i n content was de t e rmined by MATSKOV'S (1959) whi le t he individual 
v i t a m i n s b y OGYINTSOVA'S (1959) m e t h o d . 4) Protein de t e rmina t i on was carr ied out with 
Ness ler ' s reagent , a f t e r an acidic exposure . 
Amino-acids were de te rmined w i t h c h r o m a t o g r a p h y (HAIS — MACEK 1961). 
Resul ts 
Examination of the combining ability. Resul t s obta ined b y a comparison 
be tween the yields of t h e combina t ions — Table 1 — show t h a t t h e r e are differ-
ences in combining abi l i ty be tween lines and var ie t ies used in t h e experi-
m e n t s . 
In case of lines crossed two , while with var ie t ies crossed e ight combina-
t ions exceeded t h e s t a n d a r d h y b r i d . 
Examination of generative organs. Concent ra t ions of t h e biochemical 
indices of pollen- a n d s t igma t issues are shown in Tables 2 a n d 3. The tables 
p re sen t da t a on t h e generat ive o rgans of the p a r e n t s of the s t a n d a r d hybr id , 
as well as of pa ren t s showing b e t t e r a n d poorer combin ing abi l i ty respectively 
t h a n t h e s t anda rd . T h e analysis disclosed t h a t concen t ra t ions of indices ex-
a m i n e d are different b o t h between t h e various o rgans and wi th in them. The 
c h a r a c t e r of differences between t h e organs seems t o indicate t h a t the various 
concen t ra t ions are c o m p l e m e n t a r y t o each o ther according to t h e i r respective 
biological role (pollen- and s t igma values of pa ren t s ) . Differences within the 
organs suggest t h a t generat ive o rgans of pa ren t s involved in t h e combinat ion 
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Table 1 
Yield results of combinations 
Dry yield Dry yield 
Combina t ions F> F , Combina t ions F , F , 
kg/plot kg/p lo t 
C5 x M14 10.29 9.37 Mf x M14 9.25 7.52 
C5 x 0118 b 9.90 6.74 Mf x F B 9.11 6.74 
C5 x 014 st 8.76 6.74 MfX0118 b 8.56 7.52 
C5 x Aö 8.93 6.92 Mf x W F 9 8.41 7.26 
C5 x F K 8.53 7.35 Mf x Aö 8.32 7.00 
C5 x WF9 8.14 6.13 Mf x C5 8.05 7.35 
C5 x 156 8.15 7.73 Mf x 014 7.62 6.13 
C5 x FB 7.79 7.44 M f x F k st 7.46 5.87 
C5 x Mf 7.78 7.70 Mf x 156 7.35 6.92 
S.d. 5% 1.32 1.92 S.d. 5 % 1.24 1.75 
possess divergent p roper t i e s . This biochemical he te rogene i ty means t h e reali-
zation of existing d i f ferences in t h e geno type . D a t a show fu r the r , t h a t con-
cen t ra t ions in the va r ious organs are equal ly d i f ferent when generat ive organs 
of p l an t s in the inbred line are ana lysed , when pollen- and s t igma t issues of 
F j p l an t s are examined or corresponding organs of p l an t s in variet ies main-
ta ined b y intercrossing compared . D a t a give in fo rma t ion on the d i f f e ren t 
concen t ra t ions in the genera t ive o rgans of tes te r p l an t s too, which or ig inate 
f rom t h e i r genetic d i f ferences . (See C5 in Table 2 and d a t a of Mf in T a b l e 3). 
L i t e ra ry d a t a as well as research w o r k of similar n a t u r e carried on a t the 
d e p a r t m e n t have disclosed t ha t t h e n o r m a l course of t h e sexual process is 
p recondi t ioned by a d i f ference in t h e biologically ac t ive mater ia ls of pollen-
and s t i gma tissues. 
F u r t h e r inves t iga t ions called a t t e n t i o n t o t h e necessi ty of expound ing 
this f i n d i n g from t h e p o i n t of view of combin ing ab i l i ' y . A comparison of the 
indices examined revea led t ha t a genera l difference is no t enough as a pre-
condi t ion. F rom the p o i n t of view of a posi t ive in te rac t ion between mate r ia l s 
exist ing or developing " c o r r e s p o n d i n g " differences are necessary. Only a de-
finite level difference m a y lead to t h e ba lance t h a t ensures the first p rogamous 
phase of t h e process. I n the case of self-poll ination precondi t ions of t h e reali-
zation of " c o r r e s p o n d i n g " differences seem to be absen t , only cross-pollina-
tion — in present case C5 and 0 1 4 , C5 and 0 1 1 8 b , — as well as line crossing 
of M14 — and crossing of varieties Mf and F B make it possible. 
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Table 2 
Concentrations of generative organs in lines, 
Biochemical ind ices C5 0 1 4 
examined 
pol len pol len s t igma s t i g m a 
R N A *  0.0842 0.1544 0.1174 0.2592 
Inosi te**  220.00 314.00 540.00 495.94 
D N A *  0.0278 0.0472 0.0236 0.0470 
Alcohol soluble-P***  91.2 96.6 74.5 74.1 
Br + i y *  93.05 12.86 59.75 30.37 
Acid soluble-P***  63.2 38.2 46.8 36.4 
Nicot ine acid**  22.0 7.64 28.85 9.97 
P a n t h o t e n e acid**  25.50 4.04 25.70 10.47 
Nucle id aeid-P***  16.6 11.5 14.5 27.1 
L ipo id soluble-P***  14.7 9.8 21.7 7.2 
P r o t e i n per cent  18.9 10.9 14.8 10.9 
Bio t ine**  3.98 1.2 4.85 1.44 
Biochemical ÍDdiccs C 5 X 0 1 4 С 5 Х 0 1 1 8 Ь 
examined 
pol len s t igma pollen s t i g m a 
R N A *  0.0782 0.4314 0.1373 0.2453 
Inos i te**  600.0 583.0 1050.0 550.0 
D N A *  0.0229 0.0554 0.0175 0.0243 
Alcohol soluble-P***  55.9 51.7 53.5 68.9 
в , • в,**  105.84 20.37 63.12 22.50 
Acid soluble-P***  30.7 9.9 33.4 8.2 
Nico t ine acid**  51.6 10.40 51.20 10.70 
P a n t h o t e n e acid**  30.84 11.50 34.68 11.0 
Nucle ic acid-P***  8 .3 26.8 6.5 18.3 
L ipo id soluble-P***  3.2 10.3 4.8 15.7 
P r o t e i n % 17.0 12.0 16.1 10.9 
Biot ine**  7.92 2.70 9.12 2.80 
N o t e : * = a d e n i n e /iM/g • dry m a t t e r 
** = fig/g • d r y mat ter 
*** = fig P / g • dry ma t t e r 
Analysis of correlation be tween biochemical indices examined and pro-
d u c t i v i t y po in t ed out a t endency- l ike r a t h e r t h a n direct correla t ion be tween 
ind ices examined and combining abil i ty. The t enden t i a l cha rac te r means t h a t 
t h e r e are now la rger , now smal ler differences in t h e concent ra t ion of mater ia l s 
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varieties and Fl plants of different combining ability 
0 1 1 8 b F B s.d. 5% 
pollen stigma pollen stigma pollen stigma 
0 . 1 2 3 0 0 . 1 3 2 0 0 . 1 3 1 0 0 . 1 5 6 6 0 . 0 4 9 0 0 . 0 9 0 4 
6 2 5 . 4 0 5 6 3 . 7 4 5 6 3 . 8 0 4 3 2 . 5 0 1 1 . 1 0 2 2 . 4 
0 . 0 2 0 0 0 . 0 1 9 0 0 . 0 1 7 4 0 . 0 3 0 4 0 . 0 0 9 1 0 . 0 0 4 5 
6 4 . 2 9 0 . 6 8 0 . 3 5 7 . 3 3 . 8 1 1 . 3 
6 1 . 3 5 3 3 . 9 9 8 0 . 3 0 1 8 . 0 1 1 . 1 2 2 . 4 
4 1 . 0 4 0 . 4 3 4 . 2 2 2 . 4 2 . 5 3 . 2 
2 9 . 0 5 1 1 . 1 7 3 4 . 3 5 9 . 0 1 . 1 2 . 4 
2 7 . 9 0 4 . 9 3 2 6 . 1 5 4 . 7 3 1 . 1 2 . 4 
1 3 . 7 1 8 . 8 1 0 . 4 6 . 7 2 . 1 4 . 5 
1 8 . 1 9 . 9 5 . 5 1 1 . 6 1 . 7 2 . 5 
1 6 . 1 1 1 . 9 1 6 . 3 1 3 . 0 0 . 9 5 1 . 2 
3 . 3 6 1 . 4 4 3 . 9 8 1 . 3 2 1 . 1 2 . 4 
C 5 X F B S.d. 5% 
pollen stigma pollen stigma 
0 . 1 3 4 3 0 . 1 9 1 2 0 . 0 5 4 5 0 . 0 9 6 4 
1 2 0 0 . 0 3 1 6 . 0 1 1 . 1 2 2 . 4 
0 . 0 2 3 4 0 . 0 2 6 2 0 . 0 0 9 4 0 . 0 0 5 5 
4 7 . 2 1 1 5 . 0 4 . 2 1 4 . 2 
4 8 . 7 2 1 5 . 2 5 1 1 . 1 2 2 . 4 
3 7 . 3 2 2 . 6 2 . 8 5 . 2 
4 3 . 2 0 6 . 9 0 1 . 1 2 . 4 
2 7 . 2 8 3 . 4 6 1 . 1 2 . 4 
7 . 6 1 3 . 5 2 . 7 5 . 8 
3 . 2 1 2 . 2 1 . 5 2 . 5 
1 5 . 2 9 . 5 0 . 9 5 1 . 2 
4 . 8 1 . 7 1 . 1 0 2 . 4 
examined between t h e organs, a n d t h a t differences a lways result in a yield 
increase (C5 X M14, C5 X 0118b) . This suggests t h a t in t h e various combina t ions 
the h igh yields of progenies are p r o d u c e d in di f ferent ways depend ing on the 
pa ren t s t o be crossed. T h e combining abi l i ty of maize as judged b y t h e a m o u n t 
of yield is a complex sys tem inc luding t h e adequa t e propor t ions of genetic 
mate r ia l (DNA, R N A ) as well as developing of an improved sys tem of physio-
logically act ive mater ia l s . The a d e q u a t e propor t ion of t h e genetic mater ia l , 
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Table 3 
Concentrations of generative organs in varieties, 
Biochetnical ind ices Mf Fk 
examined 
pol len s t igm ' i pollen s t igma 
R N A *  0.1332 0.2456 0.1146 0.1688 
Inosite**  662.20 364.0 406.50 540.00 
D N A *  0.0202 0.0428 0.0124 0.0272 
Alcohol soluble-P***  72.9 60.8 65.2 64.5 
в . + в6**  94.15 13.62 54.90 14.30 
Acid soluble-P***  53.2 45.4 45.6 39.5 
Nicotine acid**  24.75 7.64 22.50 9.04 
Panthotene acid**  26.3 4.04 27.0 4.04 
Nucleid acid-P***  10.3 32.9 13.5 8.1 
Lipoid soluble-P***  20.1 6.7 14.4 7.1 
Prote in % 16.0 11.0 16.3 15.3 
Biotine**  5.06 1.44 3.90 1.32 
Biochemical ind ices Mfx Fk MfxFB 
examined 
pol len s t i gma pol len st igma 
R N A *  0.0626 0.2902 0.1438 0.2504 
Inosite**  1575.0 370.0 975.0 375.0 
D N A *  0.0117 0.0290 0.0215 0.0373 
Alcohol soluble-P***  45.9 108.2 45.8 47.1 
B, + в,**  50.52 10.12 32.16 15.02 
Acid soluble-P***  29.2 6.9 35.3 13.8 
Nicotine acid**  36.60 6.04 40.44 8.00 
Panthotene acid**  22.44 3.08 26.16 3.78 
Nucleid acid-P***  9.7 18.3 6.4 4.3 
Lipoid soluble-P***  3.4 12.2 2.8 4.6 
Pro te in % 
— — 
18.1 11.9 
Biotine**  5.04 1.8 5.52 1.96 
N o t e : * — aden ine [i M/g • dry m a t t e r 
** = /zg/g " dry matter 
*** = /<g P /g • dry ma t t e r 
t h e free combina t ion , the deve lopment of more perfect and ba lanced physio-
logical systems are influenced — in addit ion to t h e genetic basis — by in ter -
n a l and ex terna l fac to rs as well. Consequent ly , s tudies of a n y index or charac-
t e r present on ly tendency- l ike relat ions even when gametes can he direct ly 
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lines and F, plants of different combining ability 
9 5 
FB I 0 1 4 I S.d. 5 % 
pollen stigma pollen stigma pollen stigma 
0 . 1 3 1 0 0 . 1 5 7 6 0 . 1 1 7 4 0 . 2 5 9 2 0 . 0 4 9 0 0 . 0 9 0 4 
3 6 3 . 8 0 4 3 2 . 5 0 5 4 0 . 0 0 4 9 5 . 9 4 1 1 . 1 2 2 . 4 
0 . 0 1 7 4 0 . 0 3 0 4 0 . 0 2 3 6 0 . 0 4 7 0 0 . 0 0 9 1 0 . 0 0 4 5 
8 0 . 3 5 7 . 3 7 4 . 5 7 4 . 1 3 . 8 1 1 . 3 
8 0 . 3 1 8 . 0 5 9 . 7 5 3 0 . 3 7 1 1 . 1 2 2 . 4 
3 4 . 2 2 2 . 4 4 6 . 8 3 6 . 4 2 . 5 3 . 2 
3 4 . 3 5 9 . 0 2 8 . 8 5 9 . 9 7 1 . 1 2 . 4 
2 6 . 1 5 4 . 7 3 2 5 . 7 1 0 . 4 7 1 . 1 2 . 4 
1 0 . 4 6 . 7 1 4 . 5 2 7 . 1 2 . 1 4 . 5 
5 . 5 1 1 . 6 2 1 . 7 7 . 2 1 . 7 2 . 5 
1 6 . 3 1 3 . 0 1 4 . 8 1 0 . 9 0 . 9 5 1 . 2 
3 . 9 8 1 . 3 2 4 . 8 5 1 . 4 4 1 . 1 2 . 4 
M f x 0 1 4 S.d . 5 % 
pollen stigma pollen stigma 
0 . 1 2 6 3 0 . 2 9 9 5 0 . 0 5 1 0 0 . 0 9 2 8 
6 6 0 . 0 4 3 5 . 5 1 1 . 1 1 2 . 4 
0 . 0 2 9 6 0 . 0 2 2 5 0 . 0 1 0 6 0 . 0 0 6 7 
6 5 . 3 4 4 . 3 3 . 9 1 3 . 5 
9 2 . 6 4 1 9 . 1 2 1 1 . 1 2 2 . 4 
2 9 . 8 1 6 . 4 2 . 6 4 . 4 
6 0 . 0 8 . 6 4 1 . 1 2 . 4 5 
2 8 . 2 0 1 0 . 7 4 1 . 1 2 . 4 5 
9 . 6 1 7 . 2 2 . 4 6 , 7 
4 . 7 1 7 . 9 1 . 9 2 . 8 
1 5 . 2 1 1 . 0 0 . 9 1 . 2 
5 . 6 4 2 . 3 0 1 . 1 2 . 4 
analysed. D a t a show f i r s t of all t ha t h y b r i d s with good combin ing abi l i ty can 
be p roduced by crossing high qual i ty lines, if besides good p h e n o t y p e charac -
ters the propor t ions of ac t ive m a t t e r s do not show too grea t differences. A 
high e x t e n t of accumula t ion may upset t h e equi l ibr ium (as shown by the ex-
aminat ion of the genera t ive organs of F j p l an t s of which resul t s are shown in 
the lower p a r t of Tables 2 and 3), d i s tu rb t h e cell metabol ism, or else, vege ta t ive 
development will be too intensive a n d n u t r i e n t supply in t h e generat ive or-
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Table 4 
Concentrations of seeds in lines, 
Biochemical indicée 
examined CS C 5 X 0 1 4 0 1 4 
R N A *  0.1734 0.1564 0.2130 
Inosi te**  45.81 44.70 58.32 
D N A *  0.0495 0.0583 0.0652 
Alcohol soluble-P***  40.5 84.4 73.0 
в
а
 + в 6 * *  5.85 6.08 6.41 
Acid soluble-P***  82.2 76.8 27.3 
Nicotine acid**  1.97 2.89 2.52 
Pan tho tene acid**  1.26 1.80 1.60 
Nucleic acid-P***  38.0 43.9 50.2 
I . ipoid soluble-P***  47.0 37.4 34.3 
Pro te in % 11.9 10.0 9.0 
Biotine**  0.039 0.045 0.057 
Biochemical indices 
e x a m i n e d Mf M f x F k F k 
RNA*  0.0534 0.1015 0.1600 
Inosite**  32.82 106.0 87.51 
DNA*  0.0170 0.0395 0.0466 
Alcohol soluble-P***  140.2 47.8 87.2 
в , B,.**  7.05 11.25 9.37 
Acid soluble-P***  53.2 72.7 52.3 
Nicotine acid**  2.50 1.70 1.51 
Panthotene acid**  1.69 3.44 3.32 
NA-P***  27.0 26.2 41.5 
Lipoid soluble-P***  39.8 19.1 57.3 
Protein % 11.0 12.1 11.3 
Biotine**  0.042 0.170 0.120 
Note : * = adenine /1 M/g • d r y m a t t e r 
** = i«g/g • dry m a t t e r 
*** = ,ug P/g • dry m a t t e r 
gans insuf f ic ien t . In th is case the vege ta t ive deve lopment of F x p l an t s shows 
heterosis, which cannot , however , he f o u n d in the grain yield where a decrease 
is observed ins tead. We f o u n d , fu r the r , t h a t by inbreeding , biochemical p rop-
erties charac ter i s t ic of t h e line become more easily demons t rab le . T h u s , 
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varieties and hybrids of different combining ability 
C5x0118b 0118b C5X FB FB S.d. 5% 
0.2129 0.1946 0.1128 0.0676 0.0540 
23.6 47.91 28.0 83.34 12.1 
0.0381 0.0268 0.0578 0.0226 0.0210 
109.9 88.5 146.6 143.3 28.5 
4.50 8.1 6.0 4.93 2.1 
73.4 74.5 92.3 63.2 9.1 
1.54 3.38 2.7 2.50 0.6 
1.26 1.47 1.5 1.28 0.6 
52.1 45.3 32.9 19.3 12.1 
33.4 31.8 25.5 38.2 12.4 
10.2 11.1 9.4 11.8 1.15 
0.034 0.054 0.015 0.041 0.02 
MfxFB FB Mfx 014 014 S.d. 5% 
0.1466 0.0676 0.2439 0.2130 0.0540 
120.8 83.34 28.9 58.32 12.1 
0.0606 0.0226 0.0846 0.0652 0.0210 
103.5 143.4 159.3 73.0 28.5 
5.58 4.93 4.50 6.41 2.1 
67.4 63.2 61.5 27.3 9.1 
3.38 2.50 2.57 2.52 0.8 
1.70 1.28 1.66 1.60 0.6 
38.8 19.3 42.4 50.2 12.1 
20.0 38.2 46.2 34.3 12.4 
12.1 11.8 10.3 9.0 1.15 
0.058 0.041 0.036 0.057 0.02 
direct ion, ex t en t and effect on t h e progeny of changes can be b e t t e r followed. 
F r o m this po in t of view v a r i e t y is no t a good object of e x a m i n a t i o n . 
Biochemical examination of seeds. Biochemical indices of seeds are includ-
ed in Table 4. The analysis of seeds disclosed well establ ished differences be-
tween lines and variet ies . Changes of materials accumula t ing in t h e seed in t h e 
case of crossing can be measured . In the case of line crossing t h e amount of 
phosphorus compounds increased while t h a t of t h e v i t amins decreased. I n 
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t h e case of var ie t ies crossed it happened t h e other way r o u n d . Our resul ts 
agree with l i t e ra ry data on t h e di f ferent degrees of accumula t ion of phosphorus 
compounds , nucle ic acids, v i t a m i n s , etc. in t h e hybrid seeds. These d a t a were 
considered b y t h e authors as represent ing favourab le charac ter i s t ics or abili-
t ies f rom the po in t of view of hybr id progenies. I t was in essentials on these 
resul ts t h a t Ma t skov based his heterosis "p rognos i s " m e t h o d . C H E R R Y et al. 
(1961) consider t h e concent ra t ion of R N A , t h e rat io of A D P / A T P as an index 
of heterosis. T h e authors ca r r ied out inves t igat ions wi th severa l combinat ions . 
W h e n , however , the n u m b e r of combina t ions to be e x a m i n e d is raised and 
seeds of no t on ly inbred h y b r i d s analysed, resul ts are n o t unequivocal . Anal-
ysis of the examina t ion resu l t s of seeds has shown t h a t a h igh degree accumu-
lation canno t unan imous ly be considered a favourable character is t ic . High 
ex ten t changes — either in t h e form of r educ t ion or in t h a t of accumula t ion — 
result in yield decreases of similar ex t en t . Comparison be tween seed analysis 
results and yield results cal led a t t en t ion t o the fact t h a t only a low ex ten t 
change a f fec t ing bu t one or t h e other c o m p o u n d thus p r o m o t i n g an equi l ibr ium 
is favourab le f r o m the po in t of view of t h e progeny. T h a t is w h y we emphas ize 
t h e t enden t i a l character of he correlat ion. 
Examination of a possibility of forecasting. When s t u d y i n g the biological 
method of a possible fo recas t ing we s t a r t e d f rom M a t s k o v ' s results , t hough 
we examined seeds ins tead of leaves. A f t e r several b io tes t s applied our resul ts 
showed t h a t reproduct ion in tens i ty of Saccharomyces cerevisiae followed the 
changes of t h e yield a m o u n t s r a the r rel iably. 
We h a v e already m e n t i o n e d t h a t hybr ids exceed in most cases t h e ex-
amined character is t ics of t h e parents , the re fore combining abili ty should he 
evaluated — as in the b reed ing prac t ice — and possibili t ies of forecas t ing 
reckoned in comparison t o a hybrid k n o w n for i ts good combining abil i ty. 
Table 5 expresses the a m o u n t of yield in the percentage of s t anda rd hybr ids . 
The reproduc t ion value of t h e fungus is similarly expressed as a per cent of the 
reproduct ion value of t h e s t anda rd h y b r i d . Within a l imit error percentage 
values agree in case of b o t h yield a n d fungus r ep roduc t ion , when ei ther the 
parents or t h e hybrids a re compared . W i t h var ie ty h y b r id s the percentage value 
of fungus reproduc t ion is higher t han t h a t of the yield. This is connected wi th 
our earlier ment ioned resu l t , namely t h a t the q u a n t i t y of v i t amins increases 
when var ie t ies are crossed. With t h e Saccharomyces cerevisiae t h e t o t a l 
amount of t h e so called bio-mater ia ls is de termined. This fungus is sui table 
for serial examina t ions . Lines to be crossed are inany-s idedly s tudied by the 
breeders. An extension of these s tudies b y means of t h e biological m e t h o d is 
r ecommended , since it would help in m a k i n g a f inal decision on p a r t n e r s used 
in a combina t ion . Our d a t a pointed o u t , fu r the r , t h a t jo int de te rmina t ion of 
mater ia ls in the b io-group is not suf f ic ien t . In t e rac t ions of mater ia ls as well 
as the i r adequa te ra t ios should also he studied. T h e y should be de termined 
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s imul taneous ly wi th other b io tes t s or me thods . Saccharomyces-less s t r a ins are 
considered to be suitable for th i s purpose. D a t a of the t w o kinds of s imul-
t aneous de t e rmina t ion conf i rmed the existence of a positive correlat ion b e t w e e n 
t h e reproduc t ion of Saccharomyces and t h e good or b a d combining ab i l i ty 
of s t ra ins e x a m i n e d . 
Table 5 
Comparison between the yield amount and the reproduction of Saccharomyces cerevisiae 
on the basis of their percentage values 
Index examined CS C 5 X 0 1 4 0 1 4 C 5 X 0 1 1 8 b 0118b C S X F B F B S.d. 5 % 
Grain yield kg 4.59 8.76 4.85 9.90 5.68 7.79 8.76 1.32 
Grain yield as a 
% to the st 
hybrid  52 1 0 0 68 111 64 80 100 
Reproduction of 
Sacch. c. as a 
% to the st 
hybrid  55 100 63 111 70 92 97 
Mf M f x F K F K M f x F B F B Mf X 0 1 4 0 1 4 S.d. 5 % 
Grain yield kg 7.6 7.46 8.81 9.11 8.76 7.62 4.85 1.24 
Grain yield as a 
% to the st 
hybr id  101 100 118 122 117 102 55 7 
Reproduct ion of 
Sacch. c. as a 
% to the st 
hybrid  125 100 84 134 97 102 63 11 
References 
BÁLINT, A. —KOVÁCS, M. (1958): Az öntermékenyii lés h a t á s a a növények életravalóságára és 
ennek evolúciós jelentősége (Ef fec t of self poll ination on the viabil i ty of plants and i t s 
evolut ionary impor tance) . Növénytermelés , 7, 269 280. 
BÁLINT, A. —KOVÁCS, M. (1960): A he terózis genetikai és fiziológiai a l ap ja inak tanu lmányo-
zása a növényvi lágban a P32 fe lhasználásával (S tudy on the genetical a n d physiological 
bases of heterosis in plants by us ing P32). Növénytermelés , 9, 15 — 25. 
BBANDOLINI, A. (1959): I metodi di migl ioramento genetico del mais. Agr icu l tura , 8, 75 — 80. 
BRITIKOV, E . A. — Бритиков, E. A. (1952): О некоторых особенностях прорастания пыльцы и 
роста пыльцевых трубок в тканях пестика. Изв. А Н СССР сер. биол. Ni, стр 121 —134 
BRITIKOV, Е. А, —Бритиков, Е. А. (1954): К физиолого-биохимическому анализу прораста-
ния пыльцы и роста пыльцевых трубок в тканях пестика. Труды Инст. Физиол. 
Раст. им.: К . А. Тимирязева, 8/2, 396, 8/3, 58. 
CHERRY, J . H. —HAGEMAN, К . IL —RUTGER, J . N. —JONES, J . В. (1961): Acid-soluble nucle-
otides and ribonucleic acid of d i f ferent corn inbreds and single-cross hybr ids . Crop. Sei., 
1, 1 3 3 - 1 3 7 . 
GÁSPÁR, L. (1960): A d a t o k a kukor icanövény foszforanyagcseréjéhez (Contr ibut ion to t h e 
phosphorus metabo l i sm of maize). Orsz. Atomenergia Bizottság I zo tóp Alk. Szakbiz. 
Kiadv . , Budapes t . 
7* Acta Agronomica Academiae Scientiarum Hungaricae 21, 1972 
' 1 0 0 M. KOVÁCS-SCHNEIDER 
GYŐRFFY, В. (1961): Az erdei f ák hibridjeinek fö lénye és a heterózis jelenség genet ikai értel-
mezése (Superior i ty of hybr ids of forest t rees a n d genetical in te rpre ta t ion of t h e phen-
omenon of heterosis). Erdésze t i Ku t . Evk . , 57, 327 — 340. 
HAGBERG, A. (1953): Fu r the r s tudies on and discussion of the heterosis phenomenon. Heredi-
tas, 39, 3 4 9 - 3 7 6 . 
HAIS, L. M. — MACEK, K. (1961): A pap í rkromatográ f ia kézikönyve (Hand-book on paper-
chromatography) . Akadémia i Kiadó, Budapes t . 
JUGENHEIMER, R. W. (1958): H y b r i d maize breeding and seed product ion . Food and Agri-
cul ture Organizat ion of t he Uni ted Nat ions, Rome, 369. 
K O V Á C S , A. (1958): A kísérleti o rvos tudomány vizsgáló módszerei (Examina t ion m e t h o d s of 
practical medicine). Akadémia i Kiadó, B u d a p e s t , 15, 561 — 716. 
MATSKOV, F. F. —OVECHSKIN, S. К . —Мацков, Ф. Ф.—Овечкин, С. Ф. (1959): К вопросу 
о физиологии и биохимии гетерозиса. Труды УНИИРСГ, Харьков, 4, 167—174. 
O G Y I N T S O V A , Е . N.—Одинцова, Е . Н . ( 1 9 5 9 ) : Микробиологические методы определения 
витаминов. Изд. А Н СССР, Москва. 
PAP. Е . (1953): Heterózis kukoricanemesí tés (Heterosis maize breeding). MTA Agrá r tud . 
Oszt. Közi., 2, 1 - 1 3 . 
P O L Y A K O V , I . M.— Поляков, И. M. (1951a): Рост пыльцевых трубок в разных частях 
пестика и избирательность оплодотворения. Изв. АН СССР. 
POLYAKOV, I. M. (1964): New d a t a on use of radioact ive isotopes in studying fer t i l izat ion 
of p lants . Pollen physiology and fert i l izat ion. Amsterdam, Nor th-Hol land P u b l . С о т р . , 
1 9 4 - 1 9 9 . 
VALYUBA, V. I. — Валюра, В. И. (1958): О причинах повышенной урожайности гибридов 
кукурузы. Дост. Биол. Науки, Москва, Сельсхозгиз, 224—230. 
Acta Agronomica Academiae Scientiarum Hungaricae 21, 1972 
Acta Agronomica Academiae Scientiarum Hungaricae, Tomus 21 (1—2), pp. 101 107 (1972) 
EFFECT OF SOME BIOACTIYE COMPOUNDS 
ON NITROGEN METABOLISM IN THE MYCELIUM 
OF AGARICUS BISPORUS MÖLL. ET SCHAFF. 
AND COPRINUS COMATUS FR. 
B y 
L . G Y . SZABÓ, L . H O L L Y , B . I . POZSÁR 
INSTITUTE OF AGROBOTANY, TÄPI0SZELE 
T h e a u t h o r s s t u d i e d t h e effects of s e v e r a l groups of b i o a c t i v e s u b s t a n c e s ( cy to -
k in ins , a u x i n s , g ibbere l l ins , g r o w t h r e t a r d a n t s a n d senescing a g e n t s ) on t h e m y c e l i u m 
d e v e l o p m e n t , d ry m a t t e r c o n t e n t , t o t a l n i t r o g e n and p r o t e i n n i t rogen c o n t e n t of t h e 
f u n g i : A. bisporus Müll, e t Schäf f . a n d С. comatus F r . b e l o n g i n g to Basidiomycetes. 
High b io log ica l e f f e c t i v i t y w a s found in t h e case of p u r i n a n d p y r i m i d i n a n a l o g u e s as 
well as u n d e r t he i n f l u e n c e of t r e a t m e n t s w i t h m o r p h a c t i n e s , B - 9 a n d E t h r e l ; t h e l a t t e r 
induces senescence in h i g h e r p l a n t s . In t h e case of exc i t a t ion a c o n c e n t r a t i o n d e p e n d e n t 
e f f e c t i v i t y could also b e d e m o n s t r a t e d . T h e se lec t iv i ty of Coffe in a n d p h e n o b a r b i t u r i c 
acid is w o r t h being e m p h a s i z e d as caus ing a n increase of d r y m a t t e r in A. bisporus 
Möll. e t S e h ä f f . and a s p e c i f i c inhib i t ion i n C. comatus F r . 
In t roduct ion 
MILLER ( 1 9 6 7 ) i solated endogenous cytokinins f r o m the myce l ium of 
mycorrhizal f ung i , and i n d i c a t e d zeatin a n d zeat in-r iboside occurring du r ing 
th i s process. I n our earlier exper iments cy tok in in -ac t iv i ty was demons t r a t ed 
in phy topa thogen ic fungi , especially in t h e phase of sporu la t ion , but a consid-
erable a m o u n t of endogenous cytokinin-l ike compounds also get i n t o t h e 
t issues of t h e hos t organism th rough the killed off sterile h y p h a e ( K I R Á L Y — 
P O Z S Á R — E L HAMMADY 1 9 6 6 , K I R Á L Y — E L HAMMADY — POZSÁR 1 9 6 7 ) . O n 
t h e other h a n d , t h e biological ac l iv i ty of endogenous cy tok in ins isolated f r o m 
t h e f ru i t ing bodies of macro f u n g i was c o m p a r e d with t h e endogenous f ac to r s 
of higher green plants ( S Z A B Ó — P O Z S Á R — К О Т А 1 9 7 0 ) , w i t h the surpr i s ing 
resul t t h a t t h e cytokinin a c t i v i t y was nea r ly ten times as h igh in the f r u i t i n g 
b o d y of the examined m a c r o fung i as in t h e leaves of papi l ionaceous p l a n t s , 
a l though it is n o t identical w i t h kinetin or benzyladenine . 
F E R E N C Z Y — S T E F A N D E L ( 1 9 5 8 ) s tudied t h e action of t h e growth regu la to r 
aux in and f o u n d that aux ins exercised a higher or lower growth inh ib i t ing 
effect on the Aspergillus niger cultures examined . 
On the a b o v e basis t h o r o u g h studies were made on t h e effect of n u m e r o u s 
syn the t i c cy tok in ins — a n d hormone-l ike g rowth regula tors in higher green 
p l a n t s as well as t h a t of an t ime tabo l i t e s — on growth, d r y ma t t e r a c c u m u -
la t ion and n i t rogen metabo l i sm in the myce l ium of two m a c r o fungi — A. 
bisporus Möll. et Schäff. and С. comatus Fr . — belonging to t h e class of Basidio-
mycetes. 
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Mater ia l and Method 
The cul ture s tocks of A. bisporus Moll, et Schäff . a n d C. comatus F r . were made avai l -
ab le by Bohus (Bo tan ica l Collection of t h e Museum of N a t u r a l Science, B u d a p e s t ) for w h i c h 
we — here too — express our t h a n k s . 
The syn the t i c basic cul ture m e d i u m was p r e p a r e d t ak ing in cons ide ra t ion the ion con-
cen t r a t i ons found o p t i m u m by TRESCHOW (1944) for A. bisporus Möll. e t Schäff . myce l ium 
cu l tu re s according t o t h e following: 
c o m p o u n d s : g 
D-glucose 20.0 
Glycine 1.0 
K 2 H P 0 4 0.5 
K H „ P 0 4 0.5 
CaCl2 • 2 H . . 0 0.2 
M g S 0 4 • 7 H 2 0 0.1 
F e S 0 4 • 7 H 2 0 0.01 
H 3 B 0 3 0.01 
C u S 0 4 • 5 H 2 0 0.005 
M n S 0 4 • H , 0 0.001 
Z n S 0 4 0.001 
T h i a m i n e 2 • 10" 3 
Biot in 1 0 - 6 
Dist i l led water up to 1000 
p H 7.0 
Considering t h e fac t t h a t a m o n g the fungi e x a m i n e d it was A. bisporus Möll. et Schäf f . 
which had higher n u t r i e n t r e q u i r e m e n t s , in the in t e re s t of comparab i l i ty t h e above descr ibed 
l iquid cul ture m e d i u m was used for t h e other (in t h e p resen t case C. comatus Fr.) fung i too . 
The ac t ive agen t s were a d d e d t o the cul ture m e d i u m at concen t r a t i ons of 1, 10 a n d 
100 p p m , then f r o m the cul ture m e d i u m containing t h e act ive agents 10 m l was placed in each 
no rma l tes t t u b e of which 4 rep l i ca t ions were p r e p a r e d per t r e a t m e n t a n d fungus species. 
The cu l tu re media were s ter i l ized in an a u t o c l a v e for 20 m i n u t e s in s team at an over -
pressure of 1 a tmosphe re . 
The stock cu l tu res were m a i n t a i n e d in a r e f r ige ra to r a t -j-4°C, on a basic culture m e d i u m 
comple ted with 2 pe r cent aga r -agar . When inocula t ing , in the case of C. comatus F r . cu l t u r e 
m e d i u m free aerial mycel ium was used as inoculum, while in the case of A. bisporus Möll. 
e t Schäff . a piece of the size of 1 m m 2 was t aken f r o m a layer of t h e cu l tu re medium in t e r -
laced with myce l ium. The inocu la ted cul tures were i n c u b a t e d in a t h e r m o s t a t a t a t e m p e r a t u r e 
of 25°C. Dur ing t h e period of i n c u b a t i o n the g rowth of t he cultures w a s compared w i t h t h a t 
of t he control every th i rd day on t h e basis of macroscopic observat ions , t hen on the 21s t d a y 
a f t e r inoculat ion t h e colonies were separa ted f rom t h e cul ture media b y f i l t ra t ion and w a s h i n g 
wi th sterile wa te r . 
In add i t ion t o the dry m a t t e r content t h e t o t a l nitrogen a n d t h e insoluble p r o t e i n 
n i t rogen in 10 pe r cent TCA a t -f 4°C t empe ra tu r e were de te rmined b y the mic ro -Kje ldah l 
me thod and expressed as a p e r c e n t a g e of dry m a t t e r con ten t . 
The ac t ive agen ts examined belong to t he fol lowing groups: 1. cytokinins: pur in ana-
logues (kinet in, benzyladenine , Coffein, theobromine , theophyl l ine) , pyrimidine ana logues 
(6-methyl-uraci l , 4-methyl-2- th io-uraci l , ba rb i tu r ic acid, pheno-ba rb i tu r i c acid, t h io -ba rb i -
t u r i c acid), imidazoles (benzimidazole , 5 ,6-dimethyl-benzimidazole) ; 2. auxins: indoleacet ic 
acid, 2,4-dichloro-phenoxi ace t ic ac id ; 3. gibberel l ins: gibberellic ac id (GA3), m o r p h a c t i n e 
(2-chloro-9-hydroxy-f luoren-9-carbon acid m e t h y l esther) ; 4. g r o w t h inhibi tors: chloro-
cholin-chloride (CCC), succinic ac id -d ime thy l -hydraz ide (B-9): senescence inducing s u b s t a n c e : 
2-chloro-ethyl-phosphoric acid (E th re l ) . 
Results 
Pur iu a n d pyriraidin analogues of 1, 10 and 100 p p m concent ra t ion 
(Table 1), as well as aux ins , gibberellins a n d other g rowth regulators (Table 2) 
have a specific and var ied ef fec t on the we igh t and d r y m a t t e r content of A. 
bisporus Möll. et Schäff. a n d С. comatus F r . mycelium cul tures . 
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Table 1 
Effect of purin and pyrimidine analogues at 1, 10 and 100 ppm concentration on colony weight 
and dry matter content in the mycelium cultures of A. bisporus Möll. et Schaff, and С. comatus Fr. 
Treatment 
Cc. 
in 
ppm 
Average colony weight 
( m g ) 
D r y m a t t e r (mg) 
Percentage 
proportion of dry 
matter related 
to control 
Agaricus Coprinus Agaricus Coprinus Agaricus Coprinus 
Contro l 2 9 0 . 4 1 5 2 . 4 7 . 1 7 6 . 6 9 1 0 0 1 0 0 
K i n e t i n 1 3 1 9 . 9 1 7 0 . 5 1 1 . 8 0 1 1 . 8 5 1 6 4 1 7 7 
1 0 3 6 2 . 1 1 4 2 . 8 1 2 . 1 3 8 . 0 4 1 6 9 1 2 0 
1 0 0 9 4 . 5 6 . 0 5 . 0 9 — 7 1 — 
Benzyladenine 1 3 6 6 . 2 2 0 8 . 3 1 0 . 1 4 1 5 . 8 4 1 4 1 2 3 6 
1 0 3 0 5 . 0 1 2 1 . 8 7 . 7 5 6 . 7 0 1 0 8 1 0 0 
1 0 0 3 3 . 6 0 . 0 — 0 . 0 — 0 
Coffein 1 2 4 4 . 2 1 0 7 . 8 7 . 5 9 5 . 7 3 1 0 5 8 5 
1 0 3 0 9 . 0 9 4 . 8 1 3 . 3 2 5 . 0 5 1 8 4 7 5 
1 0 0 2 2 5 . 8 7 8 . 1 1 0 . 7 2 3 . 8 2 1 4 9 5 7 
Theobromine 1 2 5 6 . 5 1 9 5 . 9 1 2 . 1 1 9 . 2 7 1 6 8 1 3 8 
1 0 1 7 9 . 1 1 5 3 . 1 1 1 . 6 6 1 1 . 2 7 1 6 2 1 6 8 
1 0 0 2 6 6 . 1 1 1 2 . 2 1 1 . 4 2 6 . 9 3 1 5 9 1 0 3 
Theophyl l ine 1 2 3 3 . 8 2 1 3 . 5 6 . 7 8 1 2 . 2 8 9 4 1 8 3 
1 0 2 4 9 . 9 1 4 6 . 9 1 0 . 6 9 1 1 . 3 0 1 4 9 1 6 9 
1 0 0 2 0 4 . 8 1 6 4 . 0 9 . 6 0 1 0 . 6 3 1 3 4 1 5 9 
Barb i tu r i c acid 1 2 7 9 . 5 1 8 0 . 0 1 2 . 1 7 9 . 7 9 1 6 9 1 4 6 
1 0 2 7 2 . 3 2 3 7 . 0 1 2 . 4 4 1 3 . 0 8 1 7 3 1 9 5 
1 0 0 3 3 2 . 9 1 8 9 . 0 1 3 . 5 5 1 1 . 3 4 1 8 9 1 6 9 
Thioba rb i tu r i c acid 1 3 3 8 . 2 2 7 0 . 5 1 2 . 4 8 1 2 . 9 3 1 7 4 1 9 3 
1 0 2 7 2 . 1 2 1 1 . 3 1 3 . 4 7 8 . 3 5 1 8 8 1 2 4 
1 0 0 1 9 1 . 4 1 2 8 . 0 6 . 0 1 6 . 6 3 8 3 9 9 
Phenoba rb i t u r i c acid 1 3 2 0 . 1 1 5 7 . 7 1 4 . 4 7 5 . 3 0 2 0 1 7 9 
1 0 3 1 1 . 3 1 2 4 . 9 1 2 . 1 4 4 . 6 2 1 6 9 6 9 
1 0 0 1 8 1 . 0 7 4 . 9 9 . 3 2 3 . 2 0 1 3 0 4 7 
6 -methyl -urac i l 1 2 0 9 . 3 2 5 4 . 8 8 . 7 9 1 3 . 7 6 1 2 2 2 0 5 
1 0 2 5 1 . 7 2 2 2 . 3 1 0 . 0 2 1 2 . 0 0 1 3 9 1 7 9 
1 0 0 2 5 2 . 2 2 0 4 . 4 1 3 . 3 4 1 1 . 1 6 1 8 6 1 6 6 
4-methyl-2- thiouraci l 1 2 4 7 . 5 2 5 5 . 4 1 5 . 2 7 1 3 . 9 1 2 1 3 2 0 8 
1 0 2 9 6 . 7 2 6 0 . 3 1 3 . 2 9 1 2 . 2 8 1 8 5 1 8 3 
1 0 0 1 5 6 . 1 2 5 5 . 1 9 . 5 8 1 0 . 8 7 1 3 3 1 6 2 
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Table 2 
Effect of benzimidazoles, auxins, gibberellins and other grouth substances at 1, 10 and 100 ppm 
concentration on colony weight and dry matter content in mycelium cultures 
of A. bisporus Möll. et Schaff, and С. comatus Fr. 
Trea tment 
Cc. 
in 
p p m 
Ave rage colony weight 
( m g ) 
D r y m a t t e r (mg) 
Pe rcen tage 
p ropor t ion of dry 
m a t t e r r e la ted 
t o cont ro l 
Agaric us Coprinus Agaricus Coprinus Agaricus Coprinus 
Control 290.4 152.4 7.17 6.69 100 100 
Benzimidazole 1 254.6 156.4 6.56 8.20 91 122 
10 161.9 120.9 4.30 6.67 59 99 
100 86.9 58.2 1.31 4.57 18 68 
5,6-dimethyl-benzimidazole 1 125.4 135.3 3.90 6.10 54 91 
10 118.8 76.8 3.62 5.32 50 79 
100 70.0 25.9 0.72 2.69 10 40 
IAA 1 273.7 234.2 15.49 12.22 216 182 
10 272.7 181.9 14.29 10.86 199 162 
100 0.0 22.8 0.00 0 — 
2,4-D 1 258.7 204.2 9.60 11.09 134 165 
10 160.8 181.1 9.50 10.74 132 160 
100 137.3 120.9 8.64 7.62 120 114 
GA 3 1 239.0 98.4 11.15 5.72 155 85 
10 287.5 179.7 12.14 8.36 169 125 
100 310.4 98.5 13.84 5.52 193 82 
2-chlorofluorenol 1 311.1 144.0 12.94 8.74 180 130 
10 110.1 146.0 10.74 8.64 149 129 
100 0.0 0.0 0.00 0.00 0 0 
CCC 10 106.9 182.7 5.95 8.44 83 126 
100 170.8 131.4 8.88 5.23 123 78 
B-9 1 207.7 163.3 10.78 7.36 150 110 
10 237.0 131.7 12.87 5.44 179 81 
100 185.5 132.0 7.98 5.40 111 80 
E t h r e l 1 258.5 272.7 13.34 11.50 186 172 
10 277.1 372.6 14.41 14.64 201 218 
100 299.9 155.9 12.03 5.05 167 75 
Apart f r o m t h e s t imula t ing effect of 1 a n d 10 p p m kinet in and benzyl-
aden in , the p u r i n type alkaloids ( theobromine , theophyl l ine , Coffein) have 
a remarkably pos i t ive effect too , most ly even at a concent ra t ion of 100 p p m , 
a n d so have t h e pyr imidine c o m p o u n d s of ba rb i tu r i c acids and the i r deriva-
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tives (ba rb i tu r i c acid, pheno-barb i tu r i c ac id , th io-barb i tu r ic acid). Accumula t ion 
of dry m a t t e r is fu r the r s t imula ted b y t h e cytokinin-l ike pyr imidine-analogue, 
6-methyl -urac i l , and b y t h e an t imetabol i te - type 4 -methy l -2- th iourac i l too. 
The o t h e r compounds are of pos i t ive effect, too — mainly at concen t ra -
tions of 10 a n d 1 ppm— especially t h e 10 ppm E th re l . 
Table 3 
Percentage stimulation of total nitrogen content by the biological active substances examined, 
in A. bisporus Möll. et Schaff, cultures 
A c t i v e substances 
Concentra-
t ion 
in ppm 
D r y m a t t e r 
( m g ) 
P e r c e n t a g e 
of t o t a l n i t r ogen 
in d r y m a t t e r 
S t i m u l a t i o n 
pe rcen t age re la ted 
t o t o t a l n i t r ogen 
Control  7.17 4 .35 0 
4-methyl-2-thiouracil  100 9.58 7 .73 78 
CCC  10 5.95 5 .63 29 
IAA  10 14.29 5 .03 16 
2,4-D  1 9.60 4.79 10 
GA:i  100 13.84 4.68 8 
Theophylline  1 6.78 4.56 5 
2-chloro-ethylphosphoric acid . . 100 12.03 4 .41 1 
Colony g rowth is dec idedly inhibited b y t h e 100 p p m k ine t in , benzyladenine 
and benzimidazole , by d imethy l -benz imidazo le at all concen t ra t ions e x a m i n e d , 
by 100 p p m th iobarb i tur ic acid , 100 p p m indoleacetic ac id , as well as b y t h e 
100 ppm 9-chloro-f luorenole derivat ive. 
I t is w o r t h emphasiz ing t ha t Coffein and pheno-barb i tu r i c acid h a d a 
selective e f fec t , namely t h e y s t imula ted a d r y mat ter increase in A. bisporus 
Möll. et Schaf f . , while an inhib i t ion considered specific, w a s found in t h e case 
of C. comatus F r . 
Resul ts showing t h a t p l a n t growth regulators inc reased the to ta l n i t ro -
gen content expressed as a percentage of t h e dry m a t t e r con ten t , c o m p a r e d 
wi th the cont ro l are presented in Table 3. T h e uracil de r iva t ive , CCC and a u x i n s 
showed a speci f ic s t imula t ion . 
Many compounds increased the p ropor t i on of p r o t e i n nitrogen (Table 
4). The s t imu la t i ng effect was , however, m o s t l y of a low level . In the case of 
theophyl l ine all three concen t ra t ions e x a m i n e d showed ou t s t and ing e f fec t s . 
T h e 6-methyl -urac i l was pos i t ive at 100 p p m , indoleacetic acid at 10 p p m 
and gibberellic acid especially at 100 p p m . 
The inves t igat ions show t h a t the g r o w t h regulators of green p lan t s a re 
no t ineffective in influencing t h e growth a n d nitrogen metabo l i sm of f u n g i 
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belonging to a d i f fe ren t t a x o n o m i c category, b u t it must by all means be em-
phas ized t h a t t h e efficient concen t ra t ions are a t a much lower scale of va lues 
t h a n in the case of green leaf a n d shoot tes ts or in vitro t i s sue a n d organ cul-
t u r e s . I t is possible t h a t the h o r m o n e t rans locat ion in the t issues of higher p l a n t s 
is of a lower e x t e n t , and t h e lower biological ef fect iv i ty is d u e to the h igher 
immobi l i ty . 
Table 4 
Compounds increasing the percentage of protein nitrogen, with the favourable concentration, 
the protein nitrogen percentage and the stimulation percentage as compared 
to the control presented, in A. bisporus Möll. et Schaff. 
Active subs tances 
Concen t ra -
t i o n 
( p p m ) 
Percentage p ropor t ion 
of total n i t rogen 
to dry m a t t e r 
Percentage p r o p o r t i o n 
of protein n i t r o g e n 
to total n i t r o g e n 
Stimulation 
percentage 
as compared 
to the control 
Contro l  4.35 64.3 — 
K i n e t i n  1 2.61 65.0 1.1 
Benzy laden ine  10 3.78 65.8 2.2 
T heob romine  1 2.52 65.7 2.2 
Theophy l l i ne  10 2.50 67.2 4.5 
Theophy l l ine  100 3.35 71.3 10.8 
D ime thy lbenz imidazo l e  10 3.44 64.9 0.9 
Th ioba rb i tu r i c ac id  100 3.47 65.3 1.4 
P h e n o b a r b i t u r i c ac id  1 1.85 65.7 2.1 
P h e n o b a r b i t u r i c ac id  10 2.89 67.0 4.2 
6-methyl -urac i l  10 1.87 65.3 1.6 
6 -methy l -urac i l  100 0.78 68.9— 7.0 
4 -me thy l -2 - th iourac i l  100 7.73 66.4 3.2 
I A A  10 5.03 69.4 7.8 
G A 3  100 4.68 65.9 18.0 
2.4-1) 10 2.81 68.4 6.3 
2 ,4-D  100 3.35 66.4 3.3 
2-chloro-f luorenol  10 2.17 68.6 6.6 
In t h e course of our invest igat ions we arr ived at t h e unexpec ted conclu-
sion t h a t , on t h e one h a n d , t h e na tura l p l a n t subs tances of the pur in t y p e 
had a selective effect in t h e t e s t s , and t h a t on the other h a n d , the effect of t h e 
special inh ib i tors did no t p r o v e analogous w i t h the r e su l t s obtained in o t h e r 
tes ts known f r o m the l i t e r a tu r e . Results ob ta ined wi th syn the t i c cy tok in ins 
proved a d e q u a t e , which c o n f i r m s V A N O V E R B E E K ' S a s s u m p t i o n ( 1 9 6 6 ) t h a t 
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the inf luence of p l a n t hormones becomes effect ive through t h e induct ion of 
nucleic acid synthesis . 
A compara t ive va lua t ion of t h e effect of b ioact ive subs t ances on t h e 
ni t rogen metabol ism suggests t h a t t h e effect e x e r t e d on the p r o t e i n level and 
prote in synthesis could be fu r the r va r i ed by the in ter re la t ion of t h e substances. 
On t h e basis of t h e results o b t a i n e d in t h e exci ta t ion t e s t s we consider 
it j u s t i f i ed to ex tend t h e ni trogen metabol i sm inves t iga t ions to f u r t h e r fungus 
species represent ing more i m p o r t a n t t axonomic categories. 
S tudies on benzimidazole a n d i t s der ivat ives are though t t o be impor-
t a n t no t only regard ing mycel ium deve lopment , b u t also t a k i n g t h e effect 
they exe r t on spore fo rma t ion i n t o considerat ion w i th special a t t en t ion to 
the fac t t h a t some of t h e derivat ives a re systemic fungicides of h igh biological 
ac t iv i ty a n d special selectivi ty. 
Research on p l a n t hormone in ter re la t ions shou ld be ex tended t o include 
inves t iga t ions into t h e complex n i t r ogen metabol i sm of host — paras i te re-
lat ions as well, for t h e p r imary p u r p o s e of mak ing compara t ive evaluat ions 
concerning the e x t r e m e types of pathological res is tance . 
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METHOD OF CONTROLLING THE DEGREE 
OF PASTEURIZATION IN COW'S MILK-
AND EWE-MIUK PRODUCTS 
B y 
A . W A G N E R 
MILK TRUST. CONTROL STATION OF MILK PRODUCTS. B U D A P E S T 
T h e a u t h o r r e c o m m e n d s t he m o d i f i e d benz id ine t e s t — as well as t h e q u i c k 
p h o s p h a t a s e t e s t deve loped b y Soviet e x p e r t s a n d himself —, S to rch ' s a n d B o t h e n -
fusse r ' s p e r o x i d a s e tes t a n d L e w e r e n t z ' s t e s t t o control t h e d e g r e e of p a s t e u r i z a t i o n 
in mi lk a n d mi lk p r o d u c t s a n d po in t s ou t t h a t b y t h e jo in t a p p l i c a t i o n of these m e t h o d s 
a 5 m i n u t e h e a t t r e a t m e n t a t 65°C as well a s h e a t i n g to 70°C, 75°C, 76°C, 78°C, 80°C 
a n d 90°C respec t ive ly c a n b e control led , a n d r a w milk c o n t e n t d e m o n s t r a t e d . T h e 
a u t h o r e m p h a s i z e s , f u r t h e r , t h e necessi ty of o p e r a t i v e and t e c h n o l o g i c a l cont ro ls b e s i d e s 
t a k i n g t h e e x a m i n a t i o n r e s u l t s in c o n s i d e r a t i o n , a n d the i m p o r t a n c e of t he r a w mi lk 
used as b a s i c m a t e r i a l be ing f r e e of mas t i t i s m i l k a n d of c o l o s t r u m a n d cow's a n d e w e ' s 
mi lk in l a t e l a c t a t i o n , sour a n d f e r m e n t e d m i l k in order to a t t a i n a n u n o b j e c t i o n a b l e 
p a s t e u r i z a t i o n eff ic iency. 
Introduction 
On the basis of investigations carried out by B E R K E (1933), B R I O et al. 
(1962) as well as at our own Institute, it became possible to establish the degree 
of pasteurization and to confirm the heat treatment not only of milk but also 
of the raw material of cow's milk- and ewe-milk products. Up to 1962 the 
special literature dealt with the control of pasteurization only in relation to 
milk. 
It may be important to determine the pasteurized condition and the 
temperatures of pasteurization from 1. technological, 2. sanitary and veter-
inary, 3. nutrition biological, 4. commercial and 5. judical points of v iew. 
1. From a technological point of view it is important because in the case 
of cheese-making a heat treatment of 72°C — or 63 — 65°C for 30 minutes —, 
in yogliurt-making of 90°C and in the case of cream pasteurization of 95°C 
is favourable. 
2. Sanitary and veterinary aspects. According to our own investigations 
(1970) e.g. at a temperature of 90°C the "dry" and "wet" viruses of foot-and-
mouth disease are killed in 35 seconds, while at 80°C in 70 seconds. If these 
data are at hand, and of the technical parameters of a pasteurizer the duration 
of temperature — assumed to he 70 seconds — is known, and a heating t em-
perature of 90°C prescribed, with the method developed by L E W E R E N T Z (1964) 
we can control not only in milk but also in milk products whether they have 
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Table 1 
Determination of percentage of heat-untreated matter and degree of pasteurization in various milk products (milk, cream, buttermilk, recon 
verted buttermilk powder, reconverted milk powder, butterplasm, ewe-milk) 
T e s t 
\ 
Modif ied 
benz id ine- tes t 
Alkal ine phospha ta se tes t Peroxidase- tes t 
t ime of incuba t ion a t 37°C 
a f t e r a f t e r 
Leweren tz tes t Eva lua t ion 
Milk p r o d u c t 10 15' 2 h Storch Ro then fusse r 
l 
Milk, cream, 
but te rmi lk , 
non-trans-
pa ren t 
blue 
carmine carmine blue green yellowish, 
yellowish-white 
Milk, cream or ewe-milk raw, 
basic mater ia l hea t -un t rea ted 
reconverted 
but te rmi lk , 
reconverted 
t ransparen t 
blue 
pale pink carmine blue green yellowish, 
yellowish-white 
5 per cent of the basic mater ia l 
un t rea ted by hea t 
milk, 
bu t te rp lasm, 
t ransparen t 
blue 
pale pink carmine blue green yellowish, 
yellowish-white 
1 — 2 per cent of the basic 
mater ia l un t rea ted by hea t 
ewe-milk t ransparen t 
blue 
white pale pink blue green yellowish, 
yellowish-white 
Less t han 1 per cent of the basic 
material un t rea ted by heat 
t r ansparen t 
blue 
white white blue green yellowish, 
yellowish-white 
Heat ing t empera tu re a t ta ined or 
exceeded 70°C, or was mainta in-
ed for 5 minutes a t 65°C 
of blueish 
t in t 
white while blue green yellowish, Heat ing t empera tu re a t ta ined 
75°C 
of yellowish 
t in t 
white white blue green yellowish, 
yellowish-white 
Heat ing t empera tu re a t ta ined or 
exceeded 76°C 
of yellowish 
t in t 
white white blueish-
grey, grey 
greenish-
brown 
yellowish, 
yellowish-white 
Heat ing t empera tu re a t ta ined or 
exceeded 78°C 
of yellowish white 
t in t 
t r ansparen t pale pink 
blue 
t ransparen t pale pink 
blue 
of yellowish white 
t in t 
of yellowish white 
t in t 
t ransparent pale pink 
blue 
t ransparen t 
blue 
of yellowish 
t in t 
pale pink 
white 
white white of yellowish 
t in t 
pale pink 
white 
pale pink 
blueish- greenish-
grey, grey brown 
white 
vhite 
white 
blueish-
grey, grey 
white 
white 
greenish-
brown 
of yellowish 
t in t 
of yellowish 
t in t 
greenish-
brown 
greenish-
brown 
of yellowish 
t in t 
yellowish, 
yellowish-white 
yellowish, 
yellowish-white 
yellowish, 
yellowish-white 
yellowish, 
yellowish-white 
rose-red 
e-red 
rose-red 
e-red 
Heat ing tempera ture a t ta ined or 
exceeded 80°C 
5 per cent of the basic mater ia l 
contained hea t -unt rea ted ma t t e r 
1 — 2 per cent of the basic 
material contained hea t -unt rea t -
ed m a t t e r 
Hea t -un t rea ted content of the 
basic mater ia l was below 1 per 
cent 
Heat ing t empera tu re reached or 
exceeded 90°C. Milk powder 
was made of pasteurized milk or 
by cylinder drying, a t 90°C 
Products pasteurized a t 90°C or 
above contained 5 per cent 
non-beat - t rea ted ma t t e r 
Products pasteurized a t 90°C or 
above contained 1 — 2 per cent 
non-heat - t rea ted m a t t e r 
Products pasteurized a t 90°C or 
above contained less than 1 per 
cent non-heat- t reated ma t t e r 
1 1 2 A. WAGNER 
been lieated a t 9 0 ° C , which is i m p o r t a n t f rom t h e point of v iew of the preven-
t ion of epidemics a n d the check ing of their sp r ead . 
3. In t h e case of f a v o u r a b l e sani tary a n d ve ter inary condit ions a n d 
w h e n the t echno logy does no t r equ i re high t e m p e r a t u r e s of pas teur iza t ion , 
s h o r t t ime pas teur iza t ion carr ied ou t precisely a n d t h o u g h t f u l l y can be safely 
app l i ed ; its a d v a n t a g e s f rom t h e points of v iew of nut r i t ive v a l u e and t a s t e 
were pointed o u t a lready by R I E V E L — F E T T I C K ( 1 9 0 9 ) . 
4. I t m a y he impor tan t t o determine t h e degree of pas teur iza t ion in a 
c o m m o d i t y milk p roduc t due t o t h e absence of medical and v e t e r i n a r y certif i-
ca te s , or those of qual i ty and or ig in . 
5. If t e m p e r a t u r e s p resc r ibed by the au thor i t i es or u n d e r contract a re 
n o t observed, d u r i n g the legal procedure w h i c h follows e x p e r t opinion m a y 
b e required. 
Mate r ia l and Method 
Models w e r e p r e p a r e d for t h e e x a m i n a t i o n s u n d e r l a b o r a t o r y c o n d i t i o n s wi th an o p e r a -
t i v e t echno logy , b y m i x i n g raw m i l k w i t h pas t eu r i zed m i l k samples a t v a r i o u s ra t ios ; t h e s e 
m i x t u r e s and t h e p r o d u c t s made f r o m t h e m were e x a m i n e d . T o d e t e r m i n e t h e degree of p a s t e u r -
i z a t i o n t he f o l l o w i n g inves t iga t ion m e t h o d s were u s e d : 
1. Benz id ine t e s t modif ied a t o u r I n s t i t u t e . I t d i f f e r s f rom t h e t e s t general ly k n o w n 
f r o m t h e l i t e r a t u r e in employing R o t h e n f u s s e r ' s lead a c e t a t e serum (c i t . WINKLER et al. 1930) 
i n s t e a d of mi lk f o r t h e e x a m i n a t i o n , b y which a m o r e i n t ens ive a n d r e a d i l y eva lua t ed c o l o u r 
r e a c t i o n can be o b t a i n e d . 
2. Quick a n d simplif ied a l k a l i n e p h o s p h a t a s e t e s t developed b y t h e above m e n t i o n e d 
S o v i e t e x p e r t s a n d b y t h e a u t h o r ( W A G N E R 1 9 6 5 ) . 
3. S t o r c h ' s a n d R o t h e n f u s s e r ' s pe rox idase t e s t (WINKLER et al. 1930) . 
4. L e w e r e n t z ' s t e s t (LEWERENTZ 1964), the a p p l i c a t i o n of which w a s ex t ended to s t u d y 
c r e a m and o t h e r m i l k p roduc t s t o o (WAGNER 1968). 
Results 
The resu l t s are conta ined in Tables 1, 2 , 3, 4, 5 and 6. T h e tables r evea l 
t h a t no m e t h o d applied b y i t se l f gives re l iable results. N o safe in fo rmat ion 
c a n be ob t a ined on the hea t t r e a t m e n t s in t h i s way. Rel iable results are on ly 
g iven by t h e para l le l appl icat ion of various m e t h o d s , especially when the origin 
of t h e sample is unknown. M e t h o d s which give preference t o t h e technological 
a n d operat ive control and cons ider l abora to ry examina t ions performed on t h e 
spo t as indispensable c o m p l e m e n t s are more reliable even if t empe ra tu r e a n d 
i t s ma in t enance are control led au tomat i ca l ly , since e.g. in p l a t e pas teur izers 
a hair-crack, or a technical de f ec t may resul t in raw milk g e t t i n g into t h e pas -
teur ized milk t h r o u g h the h e a t exchanger even with the p resc r ibed t e m p e r a t u r e 
main ta ined . 
Wi th t h e suggested m e t h o d s we can f i n d out w h e t h e r cow's milk a n d 
-produc ts a n d ewe milk a n d -products h a v e been kept f o r 5 minutes a t 65°C 
or heated to 7 0 ° C , 7 5 ° C , 7 6 ° C , 7 8 ° C 8 0 ° C , a n d 9 0 ° C . 
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Table 2 
Percentage of non-heat-treated matter and degree of pasteurization in various milk products (sour cream) 
Tes t 
Modified 
benzidine-test 
Sour cream 
S-
s 
Alkaline phospha tase - t e s t 
t i m e of incubat ion at 37°C 
10 IS ' I 2b 
pale pink carmine 
white pale pink 
white white 
-hite white 
pale pink 
vhite pale pink 
white white 
pale pink 
white pale pink 
Peroxidase- tes t 
a f t e r 
S torch 
a f t e r 
Rothenfusse r 
Lewcrentz tes t 
grey 
grey 
grey 
grey 
white 
white 
white 
white 
white 
white 
yellowish, 
yellowish-white 
yellowish, 
yellowish-white 
yellowish, 
yellowish-white 
yellowish, 
yellowish-white 
yellowish, 
yellowish-white 
yellowish, 
yellowish-white 
yellowish, 
yellowish-white 
rose-red 
rose-red 
rose-red 
Eva lua t ion 
Sour cream was made of non-
heat - t rea ted basic material 
Sour cream contained 5 per cent 
non-heat- t reated mat t e r 
Sour cream contained less t han 
5 per cent non-heat - t rea ted 
ma t t e r 
H e a t t r ea tmen t a t ta ined or ex-
ceeded 70°C 
Hea t t r ea tmen t a t ta ined or ex-
ceeded 80°C 
Products pasteurized a t 80°C or 
above may contain 5 per cent 
non-heat- t reated mat t e r 
Products pasteurized a t 80°C or 
above contained less t h a n 5 per 
cent non-heat - t rea ted ma t t e r 
Hea t t r ea tmen t a t ta ined or ex-
ceeded 90°C 
Products pasteurized a t 90°C or 
above contained 5 per cent 
non-heat- t reated mat t e r 
Products pasteurized a t 90°C or 
above contained less than 5 per 
cent non-heat- t reated ma t t e r 
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Table 3 
Percentage of non-heat-treated matter and degree of pasteurization in various milk products (yoghurt, kefir) 
Test 
Modified 
benzidine- tes t 
Alkaline phospl ia tase- tes t Peroxidase-test 
t ime of incubat ion a t 37°C 
a f t e r a f t e r 
Lewerentz tes t Eva lua t ion 
P r o d u c t 1 0 - 1 5 ' 2h Storch Ro then fusse r 
3 
Yoghur t , kefir 
-
pale pink pale pink grey 
-
yellowish, 
yellowish-white 
The product was made of non-
heat - t rea ted basic material 
— 
white white grey 
— 
yellowish, 
yellowish-white 
Hea t t r ea tmen t a t ta ined or ex-
ceeded 70°C 
— 
white pale pink grey yellowish, 
yellowish-white 
The product contained 5 per 
cent non-heat - t rea ted ma t t e r 
— 
white white white yellowish, 
yellowish-white 
Hea t t r ea tmen t a t ta ined or ex-
ceeded 80°C 
— 
white pale pink white 
— 
yellowish, 
yellowish-white 
The product contained 5 per 
cent non-heat - t rea ted ma t t e r 
— 
white white white 
— 
rose-red Hea t t r ea tmen t a t ta ined or ex-
ceeded 90°C 
white pale pink white rose-red Products pasteurized a t 90°C 
contained 5 per cent non-heat-
t reaed m a t t e r 
Table 4 
Percentage of non-heat-treated matter and degree of pasteurization in various milk products (whey, reconverted whey powder, sour butter-
milk, reconverted sour buttermilk) 
Tes t 
Modified 
benzidine- tes t 
Alkal ine phospha tase- tes t Peroxidase- tes t 
t ime of incuba t ion a t 37°C 
a f t e r a f t e r 
Leweren tz tes t Eva lua t ion 
P r o d u c t 1 0 - 1 5 ' 2h S torch i i o tben fusse r 
4 
Whey, 
— 
pale pink pale pink blue green yellowish, 
yellowish-white 
The produc t was made of non-
heat - t rea ted basic mater ia l 
reconverted 
whey powder, 
sour but te r -
milk, recon-
ver ted sour 
but te rmi lk 
powder 
white 
white 
white 
white 
blue 
grey 
green 
greenish-
brown 
yellowish, 
yellowish-white 
yellowish, 
yellowish-white 
Hea t t r ea tmen t a t ta ined or ex-
ceeded 70°C 
H e a t t r ea tmen t a t ta ined or ex-
ceeded 78°C, or the products 
contained 2 per cent non-heat-
t rea ted ma t t e r 
— 
white white white white yellowish, 
yellowish-white 
H e a t t r e a tmen t a t ta ined or ex-
ceeded 80°C 
white white white white rose-red, 
purplish 
H e a t t r e a tmen t a t ta ined or ex-
ceeded 90°C 
white white grey greenish-
brown 
rose-red, 
purplish 
Products t rea ted a t 90°C con-
tained 2 per cent non-heat-
t rea ted ma t t e r 
Table 5 
Percentage of non-heat-treated matter and degree of pasteurization in various milk products (quarg, curded ewe-cheese) 
Test 
Modified 
benzidine- tes t 
Alkaline P h osphatase- tes t Peroxidase- tes t 
t ime of iucubet ion a t 37°C 
a f te r a f t e r 
Lewerentz tes t Eva lua t ion 
P r o d u c t 1 0 - 1 5 ' 2» S torch Ro then fusse r 
5 
Quarg, 
pale pink pale pink grey 
— 
yellowish, 
yellowish-white 
The produc t was made of non-
heat - t rea ted basic material 
Curded 
ewe-cheese — white white grey ' — yellowish, yellowish-white 
Hea t t r ea tmen t a t ta ined or ex-
ceeded 70°C 
— white white white — yellowish, 
yellowish-white 
Hea t t r e a tmen t a t ta ined or ex-
ceeded 80°C 
* white white white rose-red H e a t t r ea tmen t a t ta ined a t least 
90°C 
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W i t h an efficient pas teur iza t ion in view not only t h e prescribed t e m p e r -
a tures h a v e to he observed. Milk mus t be free of mas t i t i s milk as well as of 
co los t rum and cow's and ewe's milk in l a te lactation o r sour componen t s as 
t h e y reduce t h e efficiency of pas teur iza t ion ( R I E V E L — F E T T I C K 1 9 0 9 , N Y I R E D Y -
R U D N Y Á N S Z K Y 1 9 6 7 ) . 
Table 6 
Percentage of non-heat-treated matter and degree of pasteurization in various milk products 
(Gruyere cheese, processed cheese) 
Test 
Product \ 
Lewerentz test Evaluation 
6 
Gruyere and 
processed cheese 
yellowish, 
yellowish-white 
Processing temperature did not exceed 90°C; post-
heat ing at 56°C following pasteurization a t 72°C 
did not take more t h a n 45 minutes 
rose-red Processing temperature exceeded 90°C; post-
heat ing at 56°C following pasteurization a t 72°C 
took more than 45 minu tes 
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IMPORTANCE OF MALE CONTROL IN 
PREVENTING DAMAGE DONE BY THE SAN JOSÉ SCALE 
(QUADRASPIDIOTUS PERNICIOSUS COMST.) 
By 
G . J E N S E R , I . B . S H E T A 
HORTICULTURAL RESEARCH INSTITUTE, BUDAPEST - B U D A T É T É N Y 
U n d e r t h e scute, du r ing pupa t ion t he males of the San J o s é scale are sens i t ive 
to cer ta in p l an t protect ives , t h u s to organic phosphorus p r e p a r a t i o n s tested a t ou r 
I n s t i t u t e as well. During t he deve lopment of t he overwinter ing generat ion — un l ike 
condi t ions exis t ing in the s u m m e r genera t ions — at a given t i m e t h e ma jo r i t y of t h e 
indiv iduals wi th in the popu la t i on is a t t he s a m e stage of d e v e l o p m e n t , males get i n to 
a s t a t e of sensi t ivi ty to p l a n t pro tec t ives wi th in a relatively shor t period. By in t e r -
vening before t he beginning of t h e imagos ' swarming , the m a j o r i t y of the males can be 
des t royed. As a result of th i s — since San J o s é scales do not m u l t i p l y by p a r t h e n o -
genesis — t h e la rvae can be p r e v e n t e d f rom appea r ing in masses. A t present the proce-
dure is of impor t ance f i rs t of all in those s tone f ru i t s in which t h e appearance of t h e 
la rvae of t h e overwintered genera t ion coincides wi th the r ipening t ime of t he f r u i t s . 
In t roduct ion 
Wi th t h e present possibilities for chemical control an in tensive appl ica-
t ion of insecticides is required for the p reven t ion of damages done by t h e San 
José scale. Infec t ion- f ree f ru i t s can be p roduced only in o rcha rds where reg-
u lar control can be ensured f r o m the a p p e a r a n c e of the l a r v a e of the over-
wintered genera t ion till the end of the s u m m e r and by this t h e larvae of t h e 
s u m m e r genera t ion can also be p reven ted f r o m es tabl ishing themselves . 
However , owing to the r ipening t ime of f r u i t s such a high degree of cont ro l 
can only be ensured in winter apple and win te r pear p lan ta t ions . In the case 
of earlier f ru i t species and var ie t ies a decreased efficiency of control has t o 
be reckoned w i t h . Chemical cont ro l has a m i n i m u m possibil i ty in cases when 
t h e r ipening of f r u i t s and appea rance of la rvae f r o m the overwin te red genera-
t ion occur a t t h e same, or near ly the same t i m e . 
Specific con t ro l operat ions against va r ious pests, such as e.g. the sterile 
male t echn ique , will be diff icult t o carry out in those orchards where wi th in 
t h e same vege ta t ion period insecticides must be applied agains t t h e San José 
scale on more t h a n one occasion. 
To p romote t h e solution of t h e exis t ing problems we b e g a n to s t u d y 
new possibilities of protect ion aga ins t the San José scale, e.g. t h e control of 
males. 
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N E W C O M E R — Y O T H E R S ( 1 9 2 9 ) , Y O T H E R S ( 1 9 4 0 ) were t h e first to p o i n t 
out t h a t the male San J o sé scales were sensi t ive to ca lc ium sulphite even 
unde r the scute , and af te r t h e i r destruct ion t h e u n imp reg n a t ed females would 
die later w i t h o u t progenies. 
At the In t e rna t iona l Scientif ic and Technical Conference held in 1959 
in Prague on t h e problems of P l a n t P ro tec t ion and Q u a r a n t i n e Service it was 
suggested t h a t as a complemen ta ry procedure against San José scale, sp ray ing 
against males — according t o the idea of t h a t t ime w i t h chlorinated h y d r o -
carbons — would be wor th be ing included in t h e spraying p rogramme of f r u i t s 
( A N O N Y M 1 9 5 9 ) . 
Dur ing our work we s tud ied the ef fec t of var ious prepara t ions — f i rs t 
of all of those containing organic phosphorus — on t h e d i f ferent deve lopment 
stages of males , as well as t h e op t imum t i m e of their appl ica t ion . 
Material and Method 
T h e p h e n o l o g y of males w a s s tud ied on b a r k samples co l lec ted in 1962 f r o m a p p l e t r ees 
( Z a l a a p á t i ) wh i l e in 1965 a n d 1966 f r o m sour c h e r r y t r ees ( T á r n o k ) , f r o m the midd le of M a r c h 
or beg inn ing of Apr i l till N o v e m b e r once a w e e k , whi le du r ing t h e d e v e l o p m e n t of t h e over -
win te r ing g e n e r a t i o n every t h r e e d a y s f r o m t h e e x p e c t e d t i m e of p r e - p u p a e d e v e l o p m e n t . 
I n t h e con t ro l e x p e r i m e n t s a shoot in e a c h of four t r ee s w a s t r e a t e d a t a l e n g t h o f 
50 — 60 c m w i t h each p r e p a r a t i o n e x a m i n e d . I n 1969 3 a d j a c e n t r o w s were t r e a t e d w i t h an 
S -293- type s p r a y e r f u rn i shed w i t h a h a n d sp r ink l e r in a sour c h e r r y p l a n t a t i o n of a b o u t 0.2 h a 
w i th m e d i u m h i g h t r u n k s . I n 1970, in a sp indle b u s h p l a n t a t i o n ( sou r che r ry ) t r e a t m e n t s were 
appl ied a t t h e i n f e c t e d po in t s of t h e plot by a m o t o r s p r a y e r s u p p l i e d w i t h a u t o m a t i c v e n t i l a t o r 
(Holder ) . I n t h e course of a m e t h y l p a r a t h i o n s p r a y i n g , which b e c a m e necessary f o u r d a y s 
l a t e r aga in s t o t h e r pes t s in t h e s a m e p l a n t a t i o n , t h e prev ious ly t r e a t e d surfaces cou ld n o t he 
o m i t t e d fo r t e c h n i c a l r easons . 
S p r a y i n g w a s carr ied o u t in May , i m m e d i a t e l y before t h e s w a r m i n g of t he m a l e s , w h e n 
t h e y were a l r e a d y in t he s t a g e of p r e p u p a t i o n or p u p a t i o n . On o n e occas ion in 1967 t h e effect 
of s p r a y i n g ca r r i ed ou t in J u l y w a s also s t u d i e d . 
I n v e s t i g a t i o n s were c a r r i e d o u t with p l a n t p ro t ec t i ve s b e l o n g i n g to the follow ing a c t i v e 
agen t g r o u p s : F o r m o t h i o n ( A n t h i o ) , T i o m e t o n ( E k a t i n ) , n ico t in , 0 0 . - D i m e t h y l - S - ( 2 - m e t o x y -
l ,3 ,4 - th iad izo l -5 ( 4 H ) - o n y l - ( 4 ) - m e t h y l ) - d i t h i o - p h o s p h a t e ( U l t r a c i d ) . T r e a t m e n t s in 1969 a n d 
1970 were c a r r i e d out w i t h U l t r a c i d 40 a p p l i e d . 
E f f e c t s exe r t ed b y t h e insec t ic ides on m a l e s were s tud ied f i v e d a y s a f t e r s p r a y i n g , w h e n 
t he r a t i o of d e s t r o y e d t o l i v i n g p u p a e was d e t e r m i n e d wi th 25 i nd iv idua l s per r e p l i c a t i o n . 
L a t e r , a t t h e t i m e of t he m a s s a p p e a r a n c e of t h e l a r v a e t he r a t i o of i m p r e g n a t e d f e m a l e s t o 
u n i m p r e g n a t e d ones ( females w i t h embryo a n d w i t h o u t ) was e v a l u a t e d . 
Resul t s 
According to the d a t a of the phenological su rvey , under condi t ions in 
H u n g a r y t h e different development s tages of the overwinter ing generat ion 
showed t h e following t r e n d s depending on the w e a t h e r conditions. Between 
April 22nd and May 15th pre-pupae occurred for not less than 14 and no t more 
t han 18 days ; between April 26th and May 19th p u p a e for not less t h a n 15 and 
not more t h a n 18 days . T h e earliest d a y when males began to f ly was April 
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30 th and t h e la tes t May 9 t h ; f lying las ted for about 14 —19 days. D u r i n g 
t h e deve lopment of the s u m m e r generat ion male pre-pupae , pupae and imagos 
of different r a t io s and quan t i t i e s occurred cons tan t ly till t h e end of t h e vege-
t a t i on period ( S H E T A — J E N S E R 1970), (Fig. 1 ) . 
Of the insecticides t e s t e d in the course of the exper iments U l t r ac id 
p roved to be t h e most effect ive. A somewhat lower pe rcen tage was des t royed 
April May June July August September October 
Fig. 1. P r o p o r t i o n s of d e v e l o p m e n t s tages of m a l e San José sca les ( T á r n o k , 1966) 
b y E k a t o x 20, while Tinox a n d Anthio as well as nicotine were of a poorer 
ef fec t . As to stage-specif ic e f fec t s on p re -pupae and p u p a e n o significant dif-
ferences were f o u n d , never theless it is wor th ment ioning t h a t t h e p repa ra t ions 
t e s t ed — with t h e exception of T i n o x — exe r t ed the highest t ox ic effect on t h e 
p u p a e (Tables 1 a n d 2). 
Table 1 
Stage-specific effects of certain plant protectives on male San José scales 
at the stages of pre-pupa and pupa 
T á r n o k , 1967 
P r e p a r a t i o n 
Pre- эира P u p a 
5 May 4 J u l y 5 M a y 4 J u l y 
A n t h i o 0 . 1 % 6 6 . 0 ± 1 . 3 5 — 7 1 . 5 5 ± 1 . 1 
N i c o t i n 0 . 1 % — 5 5 . 6 ± 1 . 4 1 — 6 5 . 5 8 ± 1 . 0 
P a r a t h i o n 20 0 . 2 % — 6 1 . 0 ± 1 . 7 3 — 69.90 ± 1 . 3 
T i n o x 0 . 1 % 7 0 . 3 ± 1 . 2 5 — 6 8 . 8 9 ± 1 . 2 . — 
U l t r a c i d (Suprac id) 0 . 1 % 7 1 . 5 ± 1 . 4 9 67 .1 ± 1 . 5 5 7 7 . 3 5 ± 1 . 3 7 5 . 9 6 ± 1 . 9 
Cont ro l  1 0 . 2 ± 1 . 0 7 7.7 ± 1 . 0 1 9 . 4 8 ± 1 . 1 1 1 . 3 4 ± 1 . 8 
Acta.Agronomica Academiae Scientiarum Hungaricae 21, 1972: 
1 2 2 G. J E N S E R and I. В. SU ETA 
The p ropor t ion of females u n i m p r e g n a t e d following t h e t r e a t m e n t de-
pended on t h e degree of infect ion in the ne ighbour ing t rees a n d on the loca t ion 
of t h e t r e a t e d t rees . When t h e exper imenta l spraying was applied to a rela-
Table 2 
Proportion of unproductive females of the San José scale after treatments carried out 
at the suarming time of males with various plant protectives 
Tárnok , 1966 
Preparation 
Totel number 
of femalee 
Productive Unproductive 
number number number percentage 
Anthio 0 .1% 384 103 281 73 .33±1 .3 
T inox 0 .1% 371 73 298 80.37 ± 1 . 0 9 
Ult racid (Supracid) 0 .1% 424 56 368 86 .66±1 .37 
Control  369 320 49 8.01 ± 1 . 1 9 
Table 3 
Effect of Ultracid application against male San José scales 
on the proportion of productive females 
Tárnok , 1969 
Place and number of San José scales Females 
trees evaluated evaluated with embryo 
total number percentage 
Inne r row of the plot  633 3.05 ± 3.8 
8 trees 
Marginal row  147 52 .80±15.3 
3 trees 
T r e a t e d tree in infected environment . . 44 56.8 
1 tree 
U n t r e a t e d  500 97.7 ± 2 3 
3 trees 
t ive ly smal l surface of t h e t rees, to ce r t a in par ts of t h e shoots, t h e ac t iv i ty 
of males coming f rom u n t r e a t e d surfaces also had to be reckoned wi th . A simi-
lar effect was observed in cases when sp ray ing was app l i ed to larger surfaces . 
On trees in t h e inner rows of the t r ea t ed p lo t , where t h e ex ten t of males f ly ing 
in could n o t be considerable, t he p ropor t ion of i m p r e g n a t e d females decreased 
to a m i n i m u m . On t r e a t e d t rees e i ther in the marg ina l row or in an infected 
e n v i r o n m e n t the p ropor t ion of impregna t ed females a m o u n t e d to 52-56 per 
cent , on u n t r e a t e d t rees pract ica l ly all females became impregna ted (Table 3). 
Af ter sp ray ing applied t o a cont inuous surface in a spindle bush o rcha rd the 
San José scale infection was prac t ica l ly t e rmina ted . 
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Discussion 
Males of the San J o s é scale p r o v e d sensitive u n d e r the scute t o calcium 
sulphi te ( Y O T H E R S 1 9 4 0 ) , chlorinated hydrocarbons ( A N O N Y M 1 9 5 9 ) a n d — ac-
cording t o our inves t iga t ions — cer ta in insecticides conta in ing o rgan ic phos-
phorus . According to t h e unanimous resul t s of some au tho r s ( Y O T H E R S 1 9 4 0 ; 
M Ü L L E R 1 9 5 2 ; G E N T I L L E — S U M M E R 1 9 5 8 ) and our own invest igat ions San 
José scales do not mu l t i p ly through par thenogenes is . U n i m p r e g n a t e d females, 
though remain ing alive for a considerable time, die w i t h o u t progenies. Thus, 
with p ro tec t ion against males popula t ion density can b e reduced to a m i n i m u m 
and d a m a g e s prevented . T h e possibilities of applying t h i s method are t o some 
extent l imi ted as yet , due par t ly to t h e way of act ion of the male- toxic insec-
ticides t e s t e d so far, p a r t l y to the pheno logy of San J o s é scale and p l a n t s to 
be p ro tec t ed . 
W i t h Hungar ian condi t ions t a k e n in considerat ion, the o p p o r t u n i t y for 
an eff icient in tervent ion arises when t h e males of t h e overwinter ing genera-
tion develop. Namely, t h e development of the first indiv iduals overwin te r ing 
as larvae is cont inued a lmos t at the s a m e time in sp r ing , so at t h e end of 
April or beginning of M a y t h e males e n t e r the stages of pre-pupa, p u p a and 
imago wi th relat ively smal l differences in t ime. T r e a t m e n t s applied immedi -
ately before t h e deve lopment of the imagos destroy t h e ma jo r i t y of t h e males. 
During t h e development of the s u m m e r generat ion, f r o m the beg inn ing or 
middle of J u l y till the a u t u m n frosts all deve lopmenta l f o rms of the S a n José 
scale occur, therefore popu la t ion dens i ty can be in f luenced only by r epea t ed 
in te rvent ions a t the mos t . 
The control of males in the p ro t ec t ion of apple is not possible fo r the 
t ime being. T h e stages of p re -pupa , p u p a a n d imago of ma le s in the overwin te r -
ing genera t ion coincide w i t h flowering in apple, and t h e prepara t ions so far 
tes ted and f o u n d effective a re dangerous t o bees. Between t h e end of f lower ing in 
pear and t h e beginning of swarming of t h e males there is a n in te rva l of 1 — 2, some-
t imes even 10 —12 days. Be tween f lowering in apricot, p e a c h and p lum a n d the 
development of males the re is also suff ic ient t ime to carry o u t control opera t ions . 
The ut i l izat ion of t h e possibility of protect ion a g a i n s t males is consider-
ed especially impor tan t in t h e case of che r ry and sour cherry, because t h e 
r ipening of f r u i t s in some of the i r variet ies coincides w i th t h e mass a p p e a r a n c e 
of San José scale larvae. T r e a t m e n t of ea r ly varieties is n o t possible on a c c o u n t 
of the long wai t ing t ime of t h e otherwise efficient insect icides. According to 
t h e da ta ava i lab le there is an interval of 2 — 4, somet imes even 12 —14 d ays 
between t h e end of f lower ing in cherry a n d sour cherry a n d the beg inning of 
swarming of males in most years . 
For t h e purpose of con t ro l those p repa ra t ions are considered to b e pri-
mari ly su i tab le which — while able t o des t roy living p re -pupae and p u p a e 
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u n d e r the scutes — have a c o n t a c t effect too a n d are also t ox i c t o swarming 
males . In our opin ion , this is also t h e explana t ion for the high degree of pro-
t e c t i o n provided b y Ultracid. 
The above d a t a give suff ic ient evidence of t h e fact tha t a g r e a t possibility 
fo r protect ion aga ins t San José scale is p rov ided by the con t ro l of males in 
t h e overwinter ing generat ion, b y which the n u m b e r of later t r e a t m e n t s wi th 
insecticides can be reduced. F u r t h e r invest igat ions are required t o f ind prepa-
r a t i o n s by the use of which the con t ro l method in question can b e extended t o 
o t h e r plants too, a n d a prevent ion of the d a m a g e s done by t h e San José scale 
ensu red with t h e least possible d is turbance of hiocoenosis. 
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MICROELEMENT CONTENT IN LUCERNE HAYS 
B y 
K . P R O H Á S Z K A 
V E G E T A B L E CROPS R E S E A R C H INSTITUTE, K E C S K E M É T 
T h e c rude n u t r i e n t — as well a s t h e m a j o r macro- a n d mic roe lemen t c o n t e n t s 
pe r c u t t i n g were e x a m i n e d in lucerne h a y s o b t a i n e d f r o m m a n t l e - s a n d - a n d c z e r n o z e m 
t y p e soils. The d a t a s h o w e d t h a t luce rne h a y produced in t h e m a n t l e - s a n d soil h a d in 
e a c h c u t t i n g a lower p u r e p ro t e in - a n d h i g h e r row f iber c o n t e n t t h a n t h a t p r o d u c e d 
in c z e r n o z e m soil. I r r e s p e c t i v e of t h e soil t y p e , hays of t h r e e - y e a r - o l d l u c e r n e s con-
t a i n e d less Ca, К a n d N a t h a n those of t w o - y e a r - o l d ones. N o s igni f icant d i f f e r e n c e in 
t h e m i c r o e l e m e n t c o n t e n t of t h r e e - y e a r - o l d p l an t s was f o u n d be tween t h e t w o soil 
t ypes . T h e Mn and Z n c o n t e n t s in t h e h a y of two-year -o ld l u c e r n e p lan t s w e r e , how-
e v e r , l ower . The r a t i o of F e : Mn : Zn : Cu : Mo = 80 : 40 : 20 : 5 : 1 cons ide red sui t -
ab l e f r o m t h e po in t of v i e w of feeding w a s n o t a t t a ined in t h e lucerne h a y s e x a m i n e d 
d u e t o t h e i r low Mn a n d Z n c o n t e n t s , t h u s t h e y were of no fu l l v a l u e biologically i m p l y i n g 
t h a t a s u p p l e m e n t a r y a p p l i c a t i o n of M n a n d Zn m a y he j u s t i f i e d . 
In t roduc t ion 
Luce rne hay , the m o s t impor t an t Hunga r i an rough fodder is a s ignif i-
can t prote in- and v i t amin A-source for l ivestock. Owing to its role p l a y e d 
in feeding it is impor t an t t o know — bes ide its carotene conten t — also t h e 
mineral subs tances and microelements conta ined in i t . 
The microelement c o n t e n t in p lan ts is equal ly in f luenced by the soil t y p e , 
t h e cl imatic a n d prec ip i ta t ion condit ions as well as t h e fert i l ization s y s t e m 
employed in t h e respective a rea . The e x a m i n a t i o n of t h e mineral and micro-
e lement c o n t e n t s of lucerne hays p roduced in the two dominan t soil t y p e s 
of the region was, the re fo re , considered t o he of in t e res t . Since lucerne is 
a perennial p l a n t and — depending on t h e cultural p r ac t i ce s applied — is 
c u t more t h a n once a yea r , t h e inves t iga t ions described he re were m a d e w i t h 
samples ob t a ined f rom t h e f i r s t three c u t t i n g s of two- a n d three-year-old lu-
cernes genera l ly utilized in pract ice. 
D a t a on t h e microelement content of h a y s can be f o u n d in the H u n g a r i a n 
l i te ra ture in publ icat ions b y T Ö L G Y E S I (1965), B A U M A N N (1950), M Ó C S Y — 
T Ö L G Y E S I (1959, 1960) and H A R A S Z T I (1966a, 1966b). T h e microelement con-
t e n t in p l an t s grown in a lkal i soils was s t ud i ed by M Ó D O R — T Ö L G Y E S I (1964, 
1965). Microelement p rob lems related to t h e flora of m o o r s were dealt w i t h 
b y B É L Á K et al. (1969, 1970) and S Z A L A I et al. (1970a, 1970b). The m a c r o -
a n d microelement up take of p l an t s grown in acidic and calciferous sand soils 
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w a s studied b y T Ö L G Y E S I et al. ( 1 9 7 0 ) . Trends of the macro- a n d microelement 
c o n t e n t s of lucernes grown in v a r i o u s soil t y p e s were first d iscussed in H u n g a r y 
b y SzENTMiHÁLYi ( 1 9 6 3 ) . P a p e r s published b y M Ó C S Y — T Ö L G Y E S I ( 1 9 5 9 , 1 9 6 0 ) 
a n d T Ö L G Y E S I ( 1 9 6 5 ) provided d a t a on the microelement c o n t e n t of lucerne 
on t h e basis of a great n u m b e r of analysed samples or ig ina t ing from va r ious 
p a r t s of the c o u n t r y . The a u t h o r s found an average of 44.1 (12.5 — 101) p p m 
Mn conten t , 9 . 8 ( 4 . 2 — 1 5 . 2 ) p p m Cu and 0 . 1 3 ( 0 . 0 7 - 0 . 2 6 ) p p m Co c o n t e n t . 
As t o seasonal changes in t h e microelement con ten t s of lucernes they f o u n d 
t h a t lucerne h a d a 7—8 per cen t higher microelement c o n t e n t when cut in 
M a y than when cut later. 
Mater ia l and Method 
For t he a n a l y s e s samples w e r e collected f r o m l u c e r n e s t ands g r o w n unde r d ry c o n d i -
t i o n s in plots w i t h v a r i o u s soil t y p e s in t he B o r b á s p u s z t a and " P a r a s z t f ő i s k o l a " f a r m u n i t s 
of t h e I n s t i t u t e ' s f a r m . The i m p o r t a n t me teoro log ica l d a t a of t h e v e g e t a t i o n per iod i n t h e 
e x p e r i m e n t a l a r e a a r e shown in T a b l e 1. Thus , t w o - a n d t h r ee -yea r -o ld p l a n t s f rom l u c e r n e 
p l o t s of l i m e - c o v e r e d czernozem soil t y p e as well a s th ree -yea r -o ld l u c e r n e p lan t s g r o w n in 
a m a n t l e - s a n d soil t y p e were a n a l y s e d . T h e basic e x a m i n a t i o n resul t s of t h e two soil t y p e s a r e 
c o n t a i n e d in T a b l e 2. T h e samples w e r e t a k e n f r o m p l a n t s windrowed o n e a c h occasion in t h e 
fo l l owing w a y . F r o m hand fu l s of l u c e r n e p lan t s c o l l e c t e d a t r a n d o m a t t e n d i f fe rent p l a c e s 
of t h e plot a s a m p l e sheaf was f o r m e d . F ive s a m p l e s h e a v e s per p l o t w e r e collected in e a c h 
c u t t i n g . 
The s a m p l e sheaves were d r i e d f i r s t a t air t e m p e r a t u r e t h e n a t 60°C, and g r o u n d . T h e 
a n a l y s e s were m a d e w i t h a i r -dr ied g r o u n d p lan ts . T h e c r u d e n u t r i e n t s w e r e de t e rmined o n t h e 
b a s i s of f e e d s t u f f s t a n d a r d s , whi le t h e macro- a n d m i c r o e l e m e n t s b y t h e ashes of t h e p l a n t s : 
Ca, К and N a w i t h f l a m e - p h o t o m e t r y , Mg wi th c o l o r i m e t r y . Fe, Mn, Z n a n d Cu were s t u d i e d 
w i t h a p o l a r o g r a p h (PROHÁSZKA — HORVÁTH 1970, M N O S Z 1953). Mo w a s de t e rmined in t h e 
c o m p l e x f o r m of m o l y h d i c r h o d a m i d , r educed w i t h SnCl 2 and e x t r a c t e d w i th a m i x t u r e of 
e t h e r and to luo l (TÖLGYESI 1969). 
Results 
The c r u d e nu t r i en t c o n t e n t per c u t t i n g of lucerne h a y produced in t h e 
t w o soil t y p e s is presented in Table 3. T h e d a t a of the t a b l e show tha t d i f fe r -
ences w o r t h ment ioning b e t w e e n the p l a n t s of the g rowing site in ques t ion 
are only f o u n d in pure p ro te in - and raw f i b e r contents . L u c e r n e hay p roduced 
in a man t l e - sand soil had in each cut t ing a lower pure p r o t e i n and higher r a w 
f ibe r con ten t t h a n tha t p r o d u c e d in a czernozem soil. T h e h igher pure p r o t e i n 
con ten t of t h e la t te r hays is combined w i t h a lower a m i d con ten t , which sug-
gests t h a t t h e y are biologically more v a l u a b l e feedstuffs . 
The t r e n d s shown b y t h e macro- a n d microelement con ten t s of lucerne 
hays can be seen in Table 4. W h e n s t u d y i n g t h e table we f i n d t ha t — irrespec-
t ive of the soil t y p e — the three-year-o ld lucernes con ta ined less Ca, К a n d Na 
t h a n the two-year-old ones. The Ca a n d N a contents of t h e former h a y s in-
creased w i t h cu t t ing carr ied out later. I n t h e case of К a decrease was ob-
served. 
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Table 1 
Precipitation and air temperature of the experimental area in the vegetation period on the basis of data obtained from the Agrometeorological 
Observatory at Kecskemét 
M o n t h s 
I- II. HI. IV. v . VI. VII. VIII. IX. X. XI. XII. 
mm precipitation on a 
sixty years average 
(1901-1960) 28.0 31.0 33.0 47.0 59.0 60.0 53.0 45.0 47.0 47.0 52.0 40.0 
min precipitation in the 
year of the study (1969) 19.1 104.2 18.6 24.9 15.7 169.1 28.8 82.1 8.9 17.2 58.1 112.6 
Deviation from the mean - 8 . 9 + 73.2 - 1 4 . 4 - 2 2 . 1 - 4 3 . 3 + 109.1 - 1 4 . 2 + 37.1 - 3 8 . 1 - 2 9 . 8 + 6.9 + 72.6 
C° mean temperature on 
a sixty years average 
(1901-1960) - 1 . 6 - 0 . 1 5.5 11.1 16.7 20.0 22.1 21.1 16.7 10.8 4.9 0.8 
C° mean temperature in 
the year of the study 
(1969) - 3 . 2 - 0 . 5 3.8 10.8 19.1 18.6 21.4 19.8 17.0 11.6 8.9 - 2 . 4 
Deviation from the mean + 1.6 + 0.4 1.7 - 0 . 3 + 2.4 - 1 . 4 - 0 . 7 - 1 . 3 + 0.3 + 0 . 8 + 4 . 0 + 1.6 
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Table 2 
Basic analysis data of mantle-sand and czernozem soils 
D e p t h CaCO, 
p H 
H u m u s 
Available 
Soil t y p e of s ample h y % % P s O , K 2 O 
c m H 2 0 K U mg/10fl g soil 
Mantle-sand 0 - 20 0.95 2.0 7.1 6.9 0.82 7.6 5.9 
20— 30 0.80 3.0 7.0 6.8 0.75 — — 
3 0 - 60 1.60 5.5 7.5 7.0 1.60 — — 
6 0 - 1 5 0 1.10 22.6 8.2 7.7 0.50 — — 
Czernozem soil 0 - 20 2.70 10.0 7.7 7.4 2.35 15.2 12.5 
2 0 - 40 1.8 18.2 8.2 7.8 1.50 — — 
4 0 - 1 5 0 1.2 20.5 8.5 8.2 0.60 
Note: — = not analysed 
Table 3 
Trends of crude nutrient contents in lucerne hay per cutting, 
in different soil types 
Time of s ample 
t a k i n g 
Crude n u t r i e n t s 
о/ 
/о 
Origin of samples 
Man t l e - sand Czernozem 
3-year -o ld 
lucerne s t a n d 
3-year-
old luce rne 
2-year-
s tands 
Crude protein 21.25 20.50 20.31 
Pure protein 13.50 14.60 13.30 
First cut t ing Raw f ibe r 28.40 27.30 24.50 
Ash 8.30 8.80 9.60 
Amides 7.75 5.90 7.01 
Crude protein 21.87 24.37 24.37 
Pure protein 11.60 12.50 16.50 
Second cut t ing Raw f iber 25.20 28.50 26.90 
Ash 7.90 7.60 8.50 
Amides 10.27 11.87 7.87 
Crude protein 20.62 20.62 20.50 
Pure protein 10.80 13.80 14.20 
Third cut t ing R a w f iber 26.00 23.60 25.00 
Ash 8.10 7.80 7.80 
Amides 10.82 6.82 6.30 
The Mg content g r adua l ly decreased in lucernes g rown in mant le - sand soil, 
while increased up to t h e th i rd cu t t ing in those grown in czernozem soil. In 
two-year-old lucernes t h e Ca and К c o n t e n t s decreased while the Mg and Na 
increased in subsequent cu t t ings . 
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No essential d i f ference in microelement c o n t e n t was found between t h e 
three-year-o ld p lan t s of the t w o soil types , bu t t h e Mn and Zn contents of 
t h e two-year-o ld luce rne hays were lower. Changes observed d u r i n g the vege-
t a t i on period were also much more unambiguous . E .g . Mn a n d Zn consider-
ab ly decreased in subsequen t c u t t i n g s with bo th soil types and lucerne hays. 
Table 4 
Trends of macro- and microelement contents in lucerne hays per cutting, 
in different soil types 
Origin of samples 
T i m e of sample 
t a k i n g 
Ca Mg к N a 
„ F e Mn Z n Cu Mo 
(• . . . . g/kg . . . . ( m g / k g ) 
З-уеаг-old lucerne F i r s t c u t t i n g 12.4 2.48 10.2 3.4 402 30.0 22.9 10.1 1.25 
s t a n d in m a n t l e - Second cu t t i ng 11.1 2.35 17.9 3.2 340 23.2 21.0 9.0 1.72 
sand soil T h i r d c u t t i n g 17.0 2.19 8.8 3.9 408 22.1 16.0 10.7 2.68 
3-year-o ld lucerne F i r s t c u t t i n g 13.4 3.25 11.9 3.5 417 30.0 32.5 9.0 1.96 
s t a n d in czerno- Second cu t t i ng 11.1 3.11 9.5 3.9 435 25.8 20.4 9.0 2.08 
zem soil T h i r d c u t t i n g 15.3 4.67 5.0 5.7 380 20.9 20.1 10.2 1.70 
2-year-old lucerne F i r s t c u t t i n g 17.4 2.25 14.6 4 .6 375 25.6 21.0 10.1 3.32 
s t a n d in czerno- Second c u t t i n g 14.2 2.17 13.4 4 .8 402 23.3 18.0 11.0 2.94 
zem soil T h i r d c u t t i n g 13.2 3.04 7.7 5.8 452 17.5 16.0 11.4 2.72 
Lucernes grown in a man t l e - sand soil had a c o n s t a n t Fe c o n t e n t during 
t h e subsequen t cu t t ings , while in a czernozem soil F e considerably decreased 
in three-year-old and increased in two-year-old p l a n t s . 
T h e Mo content of lucerne h a y s only showed an increase in t h e mantle-
sand soil, in czernozem it decreased; Cu showed t h e leas t change in b o t h soil 
types du r ing the subsequen t cu t t ings . In the H u n g a r i a n l i te ra ture a similar 
s t a t e m e n t — namely, t h a t the microelement content of lucerne cu t in May is 
higher t h a n of those c u t later — can be found ( M Ó C S Y — T Ö L G Y E S I 1959, 
1960, T Ö L G Y E S I 1965). 
A p a r t f rom the quan t i t i e s of microelements t h e i r ra t io is also impor t an t 
f r o m t h e po in t of view of feeding. I n relation to t h e d ry -ma t t e r con ten t of 
feeds tuf f s t h e following microelement ra t ios were r ecommended b y Tölgyesi: 
Fe : Mn : Zn : Cu : Mo = 80 : 40 : 20 : 5 : 1. According t o our ana lyses t rends 
shown b y these e lements pe r cu t t ing in t h e two soil t y p e s were as presented 
in Table 5. I t is seen t h a t lucerne h a y obta ined f r o m a n y one of t h e cut t ings 
cannot be considered as of full biological value, and t h e rat io of e lements be-
comes worse in each subsequen t cu t t i ng . 
D u e t o its low Mn content luce rne hay is ob jec t ionable in mos t soil 
types f r o m a feeding po in t of view. I n t h e present case even a Zn def ic iency is 
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a d d e d t o it . In the case of two-year-old lucernes a Cu deficiency also seemed to 
occur , since the Cu/Mo rat io of 5 or o v e r decreased t o a ratio of 3 or 4. The Cu 
def ic iency in quest ion is, however, on ly secondary, as the 9 —11 p p m Cu con-
t e n t of hays ob ta ined f rom two-year -o ld lucerne p lan t s is cons idered satis-
f a c t o r y , and the low ra t io of Cu/Mo is only due to t h e high Mo c o n t e n t . 
According to t h e da ta of ou r analyses in t h e case of t h e a b o v e lucerne 
h a y s a supp l emen ta ry application of Mn and Zn m a y he jus t i f i ed . 
Table 5 
Trend of microelement ratios per cutting in different soil types 
Origin of sample T ime of sample 
t a k i n g 
Fe Mn Zn Cu Mo 
3 yea r old lucerne in mant le -sand Fi rs t c u t t i n g 319 23 18 8 1 
Second cu t t ing 197 13 12 5 1 
Th i rd c u t t i n g 152 8 6 4 1 
3 yea r old lucerne in czernozem F i r s t c u t t i n g 212 15 16 5 1 
soil Second cu t t ing 209 12 10 4 1 
Th i rd cu t t i ng 223 12 12 6 1 
2 y e a r old lucerne in czernozem Fi r s t c u t t i n g 113 8 6 3 1 
soil Second cut t ing 137 8 6 4 1 
Th i rd cu t t ing 166 6 6 4 1 
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THE DETERMINATION OF THE DIGESTARILITY 
OF SOME FEEDSTUFFS 
IN CHICKENS USING CHEMICAL METHOD 
By 
A . M . D A R W I S H 
D E P A R T M E N T O F ANIMAL P R O D U C T I O N (ANIMAL N U T R I T I O N ) FACULTY O F A G R I C U L T U R E , 
A S S U I T U N I V E R S I T Y , E G Y P T 
E i g h t d iges t ion t r ia l s w i t h t r ip l ica te c o c k s h a v e been u n d e r t a k e n to d e t e r m i n e 
t h e f eed ing v a l u e of f e eds tu f f s u s e d in t he f e e d i n g of poul t ry . F i v e m a t e r i a l s h a v e b e e n 
done alone, w i t h o ther th ree ( c o t t o n seed mea l , w h e a t b r an and l u c e r n e dried) t he m a i z e 
w a s used as a b a s a l ra t ion . F o r d e t e r m i n i n g t h e u r i n a r y n i t rogen of t h e mixed e x c r e -
m e n t t h e c h e m i c a l me thod h a s b e e n appl ied. T h e composi t ion , t h e d iges t ion c o e f f i c i e n t 
a n d t he f e e d i n g va lue of t h e s e f e e d s t u f f s arc d i s c u s s e d here as we l l a s i ts r e l a t i ons t o 
s imilar f o o d s t u f f s . 
In t roduct ion 
The fact t h a t the chicken excertes u r ine a n d faeces t o g e t h e r has g rea t ly 
compl ica ted digest ibi l i ty s tudies . Considerable difficulties ar ise w i t h the va r ious 
f o o d s t u f f s in th is respect . In m o s t of works d o n e on digestibil i ty in the chicken 
t h e me thods are no t fully dependab le for p ro t e in has been used and some 
of t h e da t a so o b t a i n e d are r a t h e r different . The re fo re it is a p p a r e n t tha t s o m e 
m e a n s m u s t he devised for s e p a r a t i n g the faeca l a n d urinary n i t r o g e n in p o u l t r y 
exc re t a before t h e digestibil i ty of nitrogen can be de te rmined . Research in 
a v i a n physiology has been h a m p e r e d by t h e lack of s a t i s f ac to ry method f o r 
s epa ra t ion of u r ine and faeces in birds. A f e w invest igators h a v e used b i rd s 
on which the faeca l and ur inary ou t l e t s were sepa ra t ed by surg ica l means a n d 
for t h i s purpose a number of surg ica l me thods has been descr ibed . The m o s t 
p o p u l a r method was the anus p r a e t e r n a t u r a l i s , bu t this was l imited largely 
to m a t u r e birds . Y O L T Z ( 1 9 0 9 ) u s e d the a r t i f ic ia l anus bu t i t is the work of 
K A T A Y A M A ( 1 9 2 4 ) t h a t was m o s t widely c i t ed . He opera ted t w o cocks a n d 
d e t e r m i n e d the digestibil i ty of var ious f o o d s t u f f s by di rec t a n d chemical 
m e t h o d . STOTZ ( 1 9 3 1 ) also deve loped A chemica l method f o r de te rmin ing 
u r i n a r y ni t rogen of mixed e x c r e m e n t and m a d e use of t h e a r t i f ic ia l anus t o 
check the me thod . H e gave t h e h ighes t recovery and this r ecove ry a m o u n t s 
only t o 86 — 95 pe r cent of the u r i n e — free faeca l nitrogen. On t h e other h a n d , 
he f o u n d t h a t du r ing t h e ni trogen de te rmina t ion according to his procedure u r i c 
acid was comple te ly removed f r o m t h e sample a n d it seemed p r o b a b l e tha t t h e 
p ro te in digestion coefficient was generally s o m e w h a t too h i g h . 
D A I K O W (1932) described a m e t h o d for col lect ing urine f r o m a hen wi thou t 
su rgery . He dissolved all the u r i c acid in a m m o n i a from m i x e d excrement 
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a n d determined the ni t rogen lef t in the res idue, which h e assumed to h e un-
digested p ro te in . FRAPS ( 1 9 4 4 ) de termined t o t a l uric acid a n d ammonia n i t ro -
gen, subs t r ac t ed the sum f r o m the to ta l n i t rogen and a s sumed the d i f fe rence 
t o be undiges ted ni t rogen. M U E L L E R et al. ( 1 9 5 6 ) used t h e method developed 
b y STOTZ t o de te rmine t h e effect of age a n d sex on digest ibi l i ty . They f o u n d 
t h e greatest differences b e t w e e n digestion coefficients f o r f ibre and p ro t e in . 
I n tha t connect ion F R A P S — C A R L Y L E ( 1 9 3 9 ) reported t h a t chicks fed ad-l ibi-
t u m a diet conta in ing app rox ima te ly 19 per cent of pro te in re ta ined 42.5 
per cent of t h e protein consumed dur ing t h e period of approx ima te ly one to 
4 weeks of age, 38.1 per cen t during t h e period f rom one to 7 weeks of age 
and 33.1 per cent during t h e period f r o m one to 13 w e e k s of age. OSM et al. 
( 1 9 5 7 ) used t h e direct m e t h o d for the de te rmina t ion of digestibil i ty in g rowing 
chickens fed purif ied and pract ica l t y p e diets . 
On t h e o the r hand , examina t ions of t h e d iges t ib i l i ty of other chemica l 
cons t i tuents showed t h a t sugars , dextr ins a n d starch w e r e completely digested 
b u t cellulose and lignine were indigestible. Crude f i b r e digestion for m a n y 
different feeds was r e p o r t e d by K A U P P — I V E Y ( 1 9 2 2 ) . FRAPS ( 1 9 2 8 ) , T I T U S 
( 1 9 3 9 ) , H A L N A N ( 1 9 2 8 ) a n d MANGOLD ( 1 9 3 4 ) p resen ted reviews on t h e role 
of f ibre in p o u l t r y feeding. H E N E R Y et al. ( 1 9 5 5 ) f o u n d t h a t the digest ion of 
c rude f ibre b y turkeys was negligible. Recen t ly , TITUS ( 1 9 6 1 ) has showed t h a t 
when the bulkiness of f o o d s t u f f s is compared with their f i b r e content, no m a r k e d 
rela t ionship can be f o u n d between t h e m and he m e n t i o n e d 3 to 5 p e r cent 
c rude f ibre as sufficient fo r physical p roper t ies . 
In an exper iment on t h e digestion of different levels of fat B a r r e d Ply-
mou th Rocks breed, WHITSON et al. (1934) found a s igni f icant increase of fat 
absorpt ion f r o m 8 t o 10 a n d 12 weeks of age, when d ie t s containing 3 to 9 
per cent of f a t were fed b u t no t when d ie t contained 20 per cent f a t . BOLTON 
(1963) men t ions tha t chicks digest and to l e ra t e high levels of fat . 
These differences m a k e ques t ionable any direct application to p o u l t r y 
of the resu l t s of digestion exper iments obta ined in c a t t l e , sheep a n d swine 
of adul t age. Fo r this r eason this work is under t aken t o give reliable d a t a on 
t h e digest ibi l i ty of c o m m o n foodstuffs used in p o u l t r y rations in H u n g a r y . 
Mater ial and Method 
E i g h t d iges t ion t r ia l s w e r e carried o u t in t h e Service of t h e Facu l ty of A g r i c u l t u r e , 
K e s z t h e l y , H u n g a r y . Using t h r e e cocks in e a c h of R h o d e I s l a n d b r e e d , the cocks w e r e placed 
in i nd iv idua l cages in an " o n l y " h e n b a t t e r y in s u c h a m a n n e r t h a t each cock c o u l d ea t only 
t h e feed p r o v i d e d in i ts i n d i v i d u a l section. 
T h e b i r d s were given k n o w n a m o u n t of f e e d each day b a s e d o n t h e daily a v e r a g e a m o u n t 
c o n s u m e d d u r i n g t h e p r e c e e d i n g 5 days . T h e r e w a s no refused or s c a t t e r e d food d u r i n g t h e col-
lect ion pe r iod . T h e maize w a s u s e d as a basa l r a t i o n wi th th ree f o o d s t u f f mate r ia l s ( c o t t o n seed 
meal , w h e a t b r a n and luce rne d r i e d ) , b u t t h e o t h e r feeds tu f f s ( m a i z e , whea t , b a r l e y , s o y a bean 
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m e a l a n d p e a n u t mea l ) were g iven a lone. M a t e r i a l s were of c o m m e r c i a l origin c o m m o n l y fed 
in H u n g a r i a n l ives tocks . 
D u r i n g t h e e x p e r i m e n t t h e a n i m a l s w e r e in hea l th a n d g o o d condi t ion , t h e y were 
weighed a t t h e e n d of t he e x p e r i m e n t t o m a k e s u r e t h a t they were m a i n t a i n i n g t h e i r w e i g h t . 
D r o p p i n g s were col lected d a i l y on p o l y e t h y l e n e film w e i g h e d a n d dried in a h e a t e d 
oven a t 65 — 70°C fo r 16 h o u r s a n d a t 105°C f o r 3 hou r s , t hen w e i g h e d a n d f ine ly g r o u n d in 
a mi l l . T h e 5 d a i l y collections w e r e combined t o f o r m a composi te s a m p l e for each b i r d . 
T h e a n a l y s i s of f o o d s t u f f s a n d faeca l m a t e r i a l followed t h e c o n v e n t i o n a l m e t h o d s 
(1 a n d 12) u s i n g dup l i ca t e s a m p l e s of 2 — 3 g m . e a c h . Moisture w a s d e t e r m i n e d a t 105°C. 
EKMAN et al. (1931) a n d HARTFIEL (1961) p rocedures a re u s e d t o get f aeca l p r o t e i n 
c o n t e n t b y u s i n g u r a n y l a c e t a t e [ U 0 2 ( C H : I C 0 0 ) 2 • 2 H 2 0 ] . 
F o r c a l c u l a t i n g t h e o r g a n i c s u b s t a n c e ( d r y m a t t e r — c r u d e a s h ) of t he u r i n e - f r e e 
faeces t h e fo l lowing fo rmu la w a s u s e d : o rgan ic s u b s t a n c e of f a e c e s — organic s u b s t a n c e of 
ex c r e t e — o r g a n i c s u b s t a n c e of u r i n e , whe re o r g a n i c subs t ance or u r i n e = 3.0 n i t rogen of u r ine 
acco rd ing t o DAIKOD (1932). T h e f a t c o n t e n t of t h e u r ine free f a e c e s w a s ca lcu la ted b y t h e 
fo l lowing f o r m u l a : F a t of faeces = f a t of e x c r e t a — f a t of ur ine w h e r e f a t of ur ine = 0 . 0 3 2 X 
organ i c s u b s t a n c e of u r ine a c c o r d i n g to ENGLER (1933). 
T h e m e t h o d s to ca lcu la te t h e d iges t ion c o e f f i c i e n t and s t a r c h v a l u e based by KELLNER 
(1926) a n d fo l lowed b y GHONEIM et al. (in p re s s ) , t h e me thods f o r t h e ca lcu la t ion of t o t a l 
d i g e s t i b l e n u t r i e n t s u s e d b y MAYNARD — LOOSLI ( 1 9 5 1 ) a n d f o l l o w e d b y DARWISH et al. ( in 
press ) were a p p l i e d . 
Results 
1. Maize. The composi t ion of the maize indicates t h a t it contains a h igh 
a m o u n t of N. F . E. (Nitrogen Free E x t r a c t s ) , 76.08 per c e n t , a modera te con-
t e n t of c rude prote in (11.30 pe r cent) , a low a m o u n t of c rude f i b r e (2.44 per cent ) 
and crude f a t (4.64 per cent ) , similarly t o t h a t publ ished b y T I T U S (1961), 
R O L T O N (1963) and similar t o the H u n g a r i a n Standars (MSz 6830T/65 I . v.) 
hu t it d i f fers in crude f ibre con ten t f rom t h a t obtained b y G H O N E I M (1958). 
The digest ion coeff icients of its n u t r i e n t s (excluding c rude fibre) a r e of 
a high order being higher t h a n 82 per cen t , in case of c r u d e f ib re it is t o o low 
(25.56 per cent ) being higher t h a n the d a t a of T I T U S (1961). 
The feeding value of t h e maize is 71.65 Starch Va lue (S. V.) and 73.21 
Tota l Digest ible Nut r i en t s (T.D.N.) as fed being slightly lower than t h e S.V. 
calculated f r o m the da ta of T I T U S ( 1 9 6 1 ) wh ich is 7 8 S.V. ( 8 0 per cent T . D . N . ) . 
T h e Metabol izable Energy (M.E. of the ma ize is 1200 K c a l / l b (533 Kca l /kg ) , 
being lower t h a n the value ob t a ined by B O L T O N ( 1 9 6 3 ) w h i c h was 1 5 0 0 K c a l / l b 
(671 Kcal /kg) . 
On t h e o t h e r hand , t h e feeding value resul ted here is t o o low when com-
pared wi th t h a t obtained b y G H O N E I M (1958) who — in s t ead of cock — used 
sheep in pe r fo rming the digest ible tr ial , the re fore his v a l u e was 82.03 S. V. 
as fed (89. 18 T .D.N) . 
The digest ible protein con ten t has p r o v e d to be 8.27 pe r cent . The m a i z e 
is widely used in the feeding of poul t ry . I t is consumed w i t h preference a n d 
readi ly digest ible, it has a low content of c rude fibre a n d supplies a l a rge r 
q u a n t i t y of t o t a l digestible n u t r i e n t s t han m o s t other foods tu f f s commonly used 
in pou l t ry feeding. 
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2. Wheat. T h e compos i t ion of the whea t ind ica tes t h a t t h e m a j o r n u t r i e n t 
is t h e N . F . E . ( 8 1 . 1 8 per cen t ) a n d there is m e d i u m c o n t e n t of crude p r o t e i n 
( 1 1 . 7 3 per cen t ) . I t con ta ins a l so a low a m o u n t of f a t ( 2 . 4 1 p e r cent) and c r u d e 
f i b r e (1.95 pe r c e n t ) . The c o m p o s i t i o n is s i m i l a r t o t h a t p u b l i s h e d by t h e p r e -
v i o u s workers ( B O L T O N 1 9 6 3 , G H O N E I M 1 9 5 8 , MSz. 6 8 3 0 T / 6 5 I. v., T I T U S 
1 9 6 1 ) . 
The d iges t ion coeff ic ient f o r N .F .E . a n d crude p r o t e i n charac te r i s t i c of 
i t s feeding v a l u e , is of high o r d e r being 84.89 p e r cent a n d 84 .64 per cen t , re -
spec t ive ly . I t is a b o u t 70 per c e n t for crude f a t a n d lower f o r c r u d e f ibre, a b o u t 
19 p e r cent b u t h ighe r t h a n t h e va lue of T I T U S (1961): 9 p e r c e n t . 
The f e e d i n g value was f o u n d 7 0 . 3 8 S . V . as fed ( 7 1 . 5 1 T .D.N.) , s i m i l a r 
t o t h a t r ecorded b y T I T U S ( 1 9 6 1 ) , which were 7 2 . 0 4 S. Y. a n d 7 3 . 0 T .D .N. T h e 
me tabo l i zab le e n e r g y of w h e a t is 1176 K c a l / l b (523 K c a l / k g ) , slightly l o w e r 
t h a n the va lue of B O L T O N ( 1 9 6 3 ) , which is 1 3 8 0 Kcal / lb ( 6 1 3 Kcal /kg) . 
There is a n ag reemen t b e t w e e n our s t a r c h va lue a n d t h a t ob ta ined w h e n 
s h e e p were t o p e r f o r m d iges t i b i l i t y trial b y G H O N E I M ( 1 9 5 8 ) . I t contains 8 . 5 7 
p e r cent d iges t ib le prote in as f e d . 
Genera l ly , large q u a n t i t i e s of wheat h a v e been u s e d in pou l t ry f e e d i n g . 
I t is very p r e f e r a b l e and is a n excellent f o o d s t u f f . I t s u p p l i e s the same t o t a l 
d iges t ib le n u t r i e n t s and d iges t ib l e protein as ma ize and u s u a l l y is a s o m e w h a t 
b e t t e r source of mos t of t h e v i t a m i n s of t h e B-Complex . 
Too h igh con ten t of g l u t e n is not d e s i r a b l e in f e e d i n g wheats , fo r t h e 
c r o p con ten t t e n d s to b e c o m e doughy , l e a d i n g t o d iges t ive disorders. N e w l y 
h a r v e s t e d w h e a t has h a r m f u l e f fec t on f l o w s , which a p p e a r s t o be due t o t h e 
g l u t e n f o r m i n g a n indiges t ib le t o u g h inside b o t h crop a n d g u t ( B O L T O N 1 9 6 3 ) . 
3. Barley. Th i s gra in c o n t a i n s r e l a t i ve ly high a m o u n t of N . F . E . (79 .46 
p e r cent) m o d e r a t e con t en t of crude p r o t e i n (9.89 per c e n t ) , low c o n t e n t of 
c r u d e fat (2.84 p e r cent) a n d t h e crude f i b r e con ten t is 5 .05 per cent. 
The c o m p o s i t i o n is s i m i l a r to t h a t o b t a i n e d b y t h e previous w o r k e r s 
( B O L T O N 1 9 6 3 , G H O N E I M 1 9 5 8 , M S z 6 8 3 0 T / 6 5 I . v . , T I T U S 1 9 6 1 ) . 
The d iges t ion coe f f i c i en t s of its n u t r i e n t s (except t h e crude f ib re ) a re 
of a high o r d e r , being 81.55 p e r cent, 79 .06 p e r cent a n d 73.47 per cen t f o r 
c r u d e fa t , N . F . E . and c r u d e p r o t e i n , r e spec t i ve ly , s imilar t o d a t a o b t a i n e d b y 
T I T U S (1961) w e r e 65.20 S. Y . a n d 67.0 T . D . N . 
The me tabo l i zab le e n e r g y of the g r a i n is 1100 K c a l / l b (489 K c a l / k g ) 
s imi lar to t h a t ob ta ined b y B O L T O N ( 1 9 6 3 ) . 
The f e e d i n g value is l o w e r t h a n t h a t f o u n d by o t h e r workers ( G H O N E I M 
1958, MSz. 6830T/65 I .v .) , w h e n sheep was u s e d to p e r f o r m digest ibi l i ty t r i a l s . 
I t c o n t a i n s 6.52 d iges t ib l e protein. 
The b a r l e y grain is exce l l en t f oods tu f f for p o u l t r y a n d is used e x t e n s i v e 
t h a n this . I t is no t so p r e f e r a b l e as maize o r whea t un less i t is fed in an e a r l y 
age . Some p o u l t r y m e n be l i eve t h a t b e t t e r f e a t h e r g r o w t h is obta ined b y f eed -
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ing barley t han b y feeding maize and it is of some value t o prevent cann iba l -
ism ( T I T U S 1 9 6 1 ) . When used in masses it shou ld be f inely a n d evenly g r o u n d . 
4. Soya bean meal. The mea l contains h igh amount of prote in (43.07 p e r 
cent) being of leguminous origin. By solvent extract ion i t s fat con ten t is 
diminished to (1.88 per cent) . I t contains 6 .63 per cent c r u d e f ibre and 42 .46 
per cent N . F . E . There is ce r ta in agreement between the composi t ion of t h i s 
sample and t h e d a t a publ ished b y T I T U S (1961), par t icu lar ly when crude f i b r e , 
c rude protein a n d crude fa t a re concerned, a l though the N . F . E . is lower. 
Dur ing t h e exper iment it was noticed t h a t the daily faeces excreted b y 
animals is too m u c h : 322 g averagely , appr . 76.0 g dry m a t t e r (Ca. 67.0 g in 
d ry m a t t e r basis) . 
The digestion coeff icients of its n u t r i t i v e componen t s are not h igh , 
72.66 per cent for crude p ro te in , 49.26 per cen t for the c rude f a t , and too low 
for the N . F . E . a n d crude f ib re , 1604 and 10.69 pe rcen t respec t ive ly . The f eed -
ing value is f o u n d to be 33.43 S. V. (36.74 T . D . N . ) . 
I t conta ins 28.1 digestible protein. T h e meal is cons idered to be r ich in 
prote in . I t could be used to ba l ance rat ions poor in digest ible protein. 
The feeding value ob t a ined here is no t i ceab ly lower, t h a n tha t r ecorded 
b y other workers ( B O L T O N 1 9 6 3 , G H O N I E M 1 9 5 8 , MSz 6 8 3 0 T / 6 5 , T I T U S 1 9 6 1 ) . 
5. Cotton seed meal. The sample of the c o t t o n seed meal used lieie c o n t a i n -
ed a low con ten t of protein (19.88 per cent) c r u d e fat (1.76 p e r cent) and c r u d e 
f ib re (10.68 per cent) . I t con ta ined 61.0 per cen t N.F .E. , i t s composit ion d i f fe r -
ed f r o m tha t ind ica ted by T I T U S (1961). 
The digest ion coeff icients of its n u t r i e n t s (except N . F . E . ) are s imi lar 
to t h a t ob ta ined b y T I T U S (1961), about 69 pe r cent, 83 p e r cent and 14 p e r 
cent for crude p ro te in , crude f a t and crude f ib re , respect ive ly . For N . F . E . , 
it is too low (57 pe r cent). 
The feeding value is 4 6 S. V. ( 4 9 . 4 2 T . D . N . ) . This va lue is in accord w i t h 
t h a t obta ined b y G H O N E I M ( 1 9 5 8 ) for the undecor t ica ted c o t t o n seed cake w h e n 
used sheep to p e r f o r m digest ibi l i ty trial. On t h e other h a n d , th is coefficient is 
low compared those obta ined b y other workers ( B O L T O N 1 9 6 3 , T I T U S 1 9 6 1 ) . 
I t conta ins (12.60 per cen t ) digestible p ro te in . 
The fresh kernels conta in t w o toxic pr inciples , gossypol a n d gossypurpu-
rin. These are des t royed by cooking the seeds in s team before t h e oil is r e m o v -
ed. When u n h e a t e d meal is f ed in a m o u n t s too low to p roduce the t o x i c 
s y m p t o m s , yolk colour is adverse ly affected a n d for this r ea son it is not used 
much in feeding laying chickens . 
6. Peanut meal. The analys is of this m e a l reveals high a m o u n t s of c r u d e 
prote in (44.62 per cent) and a modera te con t en t of crude f i b r e (15.66 per cen t ) . 
I t contains low a m o u n t s of N . F . E . (30.35 pe r cent) and c r u d e fa t (2.79 p e r 
cent) . This composi t ion (except crude fa t ) is similar t o t h a t published b y 
T I T U S (1961). 
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The digest ion coeff icients of its n u t r i e n t s are of h igh order for c rude fa t 
a n d crude p r o t e i n (about 79 pe r cent a n d 74 per cent, respect ively) a n d simi-
lar to those publ ished by T I T U S (1961) for t h e N.F.E. (it is about 60 per cen t , 
b u t it is of low order for c r u d e fibre a b o u t 18 per cen t ) . 
The f e e d i n g value is 47 .50 S.V. (53.69 T.D.N.) . 
Since t h e meal conta ins 3 0 . 0 9 per cen t digestible p r o t e i n it is a f a v o u r a b l e 
source of p r o t e i n and serves as good s u p p l e m e n t to cereal grains . T I T U S ( 1 9 6 1 ) 
ment ioned t h i s meal as an excellent source of arginine b u t inferior t o o the r 
p lan t pro te in supplements as source of meth ion ine . B O L T O N ( 1 9 6 3 ) showed its 
choline c o n t e n t . 
7. Wheat bran. The composi t ion of t h e wheat bran is s imilar to t h a t p u b -
lished p rev ious ly ( B O L T O N 1 9 6 3 , G H O N E I M 1 9 5 8 , MSz. 6 8 3 0 T / 6 5 , T I T U S 1 9 6 1 ) . 
I t contains re la t ive ly high a m o u n t s of c r u d e protein ( 1 6 . 0 6 p e r cent) and N . F . E . 
( 6 2 . 5 2 per cen t ) , besides of 6 . 3 3 per cent c r u d e fat and 8 . 8 0 p e r cent c rude f ib re . 
The digest ion coeff icients of its n u t r i e n t s are of h igh order for c r u d e f a t 
(86.46 per cen t ) and c rude protein (80.69 per cent), b u t lower for N . F . E . 
and crude f i b r e (35.63 per c e n t and 20.13 per cent, respect ively) . The diges-
t ion coeff ic ients obtained h e r e (except N . F . E . ) are higher t h a n those o b t a i n e d 
b y T I T U S (1961). 
The f eed ing value is 3 6 . 7 6 S.V. ( 4 3 . 6 1 T .D.N.) , s imi lar t o those ca lcula ted 
f r o m the d a t a of T I T U S ( 3 4 . 3 6 S.V. and 4 1 . 0 T.D.N.). T h e value of t h e whea t 
b ran ob ta ined by B O L T O N ( 1 9 6 3 ) as metabol izable e n e r g y was 9 2 0 K c a l / L B 
(409 Kcal /kg) , higher t h a n resu l ted here (618 Kcal/lb 275 Kcal/kg). 
Consider ing the feed ing values o b t a i n e d by G H O N E I M (1958) us ing sheep 
in digestibil i ty trials, his v a l u e s were h igh , 72 S.V. for f i n e and 47 for coarse 
wheat b ran . 
I t con t a in s 11.46 per cen t digestible prote in . 
This h a s ra ther low digest ibi l i ty b u t is used to i m p r o v e the a p p e t i t e . 
I t has a s o m e w h a t higher c o n t e n t of mos t of the required amino acides. T I T U S 
(1961) m e n t i o n s tha t w h e a t - b r a n had a r a t h e r high c o n t e n t of phosphorus , 
bu t most of i t is not readi ly available. I t is an excellent source of manganese . 
8. Lucerna dried meal. This p roduc t is obtained f r o m t h e grinding of t h e 
d ry lucerne wi thou t any add i t i on . I t s v a l u e depends on i t s content of p ro te in 
and f ibre. T h e sample of t h i s product used here c o n t a i n e d modera te c rude 
protein (17.15 per cent) a n d crude f ib re (24.83 per cen t ) , and low a m o u n t s 
of N.E .F . (48.31 per cent) a n d crude f a t (2.35 per cent) . 
The digest ion coeff ic ients of its n u t r i e n t s are h igh for crude f a t (about 
98 per cent) a n d crude p r o t e i n (about 79 p e r cent), and low for N .F .E . (about 
38 per cent) a n d crude f i b r e (29 per cen t ) . 
The f eed ing value is 25.70 S.V. as fed (40.20 T . D . N . ) being s imi lar to 
t h e values ob ta ined by T I T U S (1961) fo r t h e alfalfa m e a l , which were 24.79 
and 36.0 for t h e S.V. and T . D . N . 
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Table 1 
Analysis, digestion coefficients and feeding value of foodstuffs 
} 
D r y mat te r 
as offered 
% 
Composi t ion of dry mat ter 
Feedstuff c rude 
prote in 
% 
crude 
fat 
% 
crude 
f ibre 
% 
N . F . E . 
% 
Ash 
% 
Maize  87.95 11.30 4.64 2.44 76.08 5.54 
W h e a t  86.25 11.73 2.41 1.95 81.18 2.73 
Bar ley  89.37 9.89 2.84 5.05 79.46 2.76 
Soya b e a n mea l  89.80 43.07 1.88 6.63 42.46 5.96 
Co t ton seed meal  92.50 19.88 1.76 10.68 61.00 6.68 
P e a n u t mea l  91.06 44.62 2.79 15.66 30.35 6.58 
W h e a t b r a n  88.40 16.06 6.33 8.80 62.52 6.29 
L u c e r n e dr ied  90.92 17.15 2.35 24.83 48.31 7.36 
Feedstuff Coeff ic ients Feed ing value 
Digestion crude 
protein 
% 
crude 
f a t 
% 
crude 
fibre 
% 
N . F . E . 
% 
s tarch 
value T.D.N. 
Maize  83.19 82.30 25.56 84.94 71.65 73.21 
W h e a t  84.64 69.56 18.59 84.89 70.38 71.51 
Bar ley  73.47 81.55 13.18 79.06 65.84 67.81 
S o y a b e a n meal  72.66 49.26 10.69 16.04 33.43 36.74 
Co t tonsead meal  68.54 89.65 13.83 57.44 46.00 49.42 
P e a n u t m e a l  74.05 79.12 18.13 59.69 47.50 53.69 
W h e a t b r a n  80.69 86.46 20.13 35.63 36.76 43.61 
Luce rne dr ied  78.74 98.44 28.63 38.27 25.70 40.20 
T h e ine tabo l izab le ene rgy is 435 Kcal / lb (193 Kca l /kg ) , s imi la r t o t h a t 
pub l i shed b y B O L T O N ( 1 9 6 3 ) . 
C o m p a r i n g t h e v a l u e of t h e l u c e r n e t o the v a l u e of clover h a y o b t a i n e d 
b y t h e a u t h o r ( D A R W I S H 1963) us ing s h e e p in d iges t ib i l i ty t r ia l , the s t a r c h va lue 
of t h e c lover h a y is s l i gh t ly h igher b e i n g 30.86 as f ed (45.24 T . D . N . ) . 
I t con ta in s 12.28 pe r cent d iges t ib le prote in as f e d . Al though t h e lucerne 
dr ied suppl ies less t o t a l digest ible n u t r i e n t s t h a n b r a n or any o the r d r y food-
s tu f f c o m m o n l y used in f eed ing p o u l t r y , it is an e x t r e m e l y va luab le i n g r e d i e n t 
of f eed ing f o r m u l a e fo r ch ickens . I t s v a l u e lies in its a b u n d a n t v i t a m i n c o n t e n t . 
A c k n o w l e d g e m e n t 
T h e a u t h o r expresses h i s t h a n k s t o D r . J á n o s P o t s u b a i , H e a d of the D e p a r t m e n t of 
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DISTRIBUTION OF NON-SYMBIOTIC NITROGEN FIXING 
ORGANISMS IN SOILS OF LONG-TERM FERTILIZER 
TRIALS AND ROTATION EXPERIMENTS 
B y 
A . N . I B R A H I M 
FACULTY OF AGRICULTURE, ALAZHAR UNIVERSITY, CAIRO 
N o n - s y m b i o t i c n i t rogen f i x i n g organ isms n a m e l y Azotobacter a n d Clostridia 
h a v e been c o u n t e d in soil s a m p l e s col lected f r o m t h e v a r i o u s plots of T h e P e r m a n e n t 
Fe r t i l i z a t i on E x p e r i m e n t a t B a h t e e m . Azotobacter h a s b e e n found to b e in h igher den-
sit ies t h a n Clostridia. Organic m a n u r i n g has s i g n i f i c a n t l y increased b o t h Azotobacter 
a n d Clostridial p o p u l a t i o n s , a n d c a p a c i t y of n i t rogen f i x a t i o n much m o r e t h a n a comple te 
mine ra l f e r t i l i ze r . T h e ro t a t i on s y s t e m seems to h a v e no ef fec t on such ac t iv i t i e s , how-
ever , t h e t h i r d y e a r r o t a t i on p lo t s showed s o m e w h a t h i g h e r act ivi t ies . 
Introduction 
Non-symbio t ic ni t rogen f ix ing organisms are dis t r ibuted all over the 
world ( S U S H K I N A 1 9 4 9 ) . Many inves t iga tors h a v e , however, d r a w n t h e a t ten-
t ion to t h e presence of high densit ies of such organ isms especially Azotobacter in 
E g y p t i a n soils, ( I S H A C 1 9 5 8 ) , ( M O B A R E K 1 9 6 0 ) , ( A B D E L - H A F E Z 1 9 6 2 ) , ( A B D -
E L - M A L E K — I S H A C 1 9 6 2 ) , ( V A N C U R A et al. 1 9 6 2 ) , ( Т А Н А et al. 1 9 6 5 ) a n d ( M A H -
M O U D — T A H A - I B R A H I M 1 9 6 8 ) . 
The present invest igat ion entai ls the d i s t r ibu t ion of non-symbio t ic nitro-
gen f ix ing organisms namely , Azotobacter and Clostridia in the d i f f e ren t plots 
of t h e p e r m a n e n t fer t i l izat ion expe r imen t a t B a h t e e m . This will show t h e effect 
of organic and inorganic fertil izers, in addi t ion to t h e system of cu l t iva t ion on 
non-symbio t ic n i t rogen f ixa t ion . This is well k n o w n to be of g rea t benif i t to 
soil fer t i l i ty . F ixa t ion of ni t rogen as microbial p ro te in is, however, t h e cheapest 
m e a n s of soil m a n u r i n g . 
Material and Method 
R e p r e s e n t a t i v e soil samples were collected f r o m t h e d i f fe ren t p lo t s (0 — 20 cm) of 
t h e p e r m a n e n t f e r t i l i z a t i on e x p e r i m e n t a t B a h t e e m . T h i s e x p e r i m e n t ha s b e e n es tabl i shed 
b y t h e E g y p t i a n A g r i c u l t u r a l Society since 1912, to d e t e r m i n e t h e effect of c o n t i n u o u s appl ica-
t i on of fer t i l izers on t h e y ie lds of crops. T h e e x p e r i m e n t c o m p r i s e s the th ree r o t a t i o n s namely , 
t h e 1st y e a r r o t a t i o n ( c o t t o n ) , t he 2nd y e a r r o t a t i o n ( w h e a t — corn —cotton) , a n d t h e 3rd year 
r o t a t i o n ( w h e a t — c o r n — co t ton —clover) . T h e fert i l izer t r e a t m e n t s were as fo l lows : 
1 — 0, con t ro l , rece ived no fert i l izers 
2 — N , received n i t r a t e of soda. 
3 — 1NP, received n i t r a t e of soda s u p e r p h o s p h a t e . 
4 — 1NPK, received n i t r a t e of soda + s u p e r p h o s p h a t e -j- s u l p h a t e of po ta sh . 
5 — F Y M , received f a r m - y a r d m a n u r e . 
T h e p e r c e n t a g e s of o rgan ic m a t t e r , t o t a l n i t rogen a n d p H values in t h e v a r i o u s p lots 
a re s h o w n in T a b l e 1. 
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Table 1 
Some chemical properties of the permanent fertilization experiment at Bahteem 
T r e a t m e n t s 
1st y e a r rotation 2nd 
. 
year ro t a t i on 3rd y e a r ro ta t ion 
Org. 
m a t t e r 
% 
Total N 
% 
p H 
Org. 
m a t t e r 
% 
Total N 
% 
p H 
Org. 
mat ter 
% 
T o t a l N 
% 
pH 
О 
1 . 1 5 0 . 0 7 4 8 . 2 1 . 0 8 0 . 0 7 0 8 . 2 1 . 0 6 0 . 0 7 0 8 . 1 
N 1 . 2 2 0 . 0 7 6 8 . 4 1 . 1 6 0 . 0 7 5 8 . 5 1 . 1 0 0 . 0 7 8 8 . 3 
N P 1 . 2 0 0 . 0 7 6 8 . 4 1 . 1 6 0 . 0 7 7 8 . 4 1 . 1 8 0 . 0 7 6 8 . 4 
N P K 1 . 2 0 0 . 0 7 5 8 . 4 1 . 1 7 0 . 0 7 2 8 . 3 1 . 1 4 0 . 0 7 7 8 . 4 
F Y M 2 . 4 8 0 . 1 5 8 7 . 6 2 . 5 0 0 . 1 5 0 7 . 8 2 . 5 5 0 . 1 5 0 7 . 6 
The soil samples were examined bacteriologically wi th in 24 hours f rom sampling, a f t e r 
which t hey were air dr ied , ground and sieved through a 2 m m sieve and kept in glass bottles. 
Azotobacter was c o u n t e d on Base m e d i u m 77, while n i t rogen fixing Clostridia was counted 
on modif ied Winogradsky 's medium (ALLEN 1961). HOSKINS' tables (1934) were used for cal-
cula t ing the most p robab le numbers of these microorganisms, on oven dry basis. 
To determine t h e capaci ty of soils for nitrogen f ixa t ion , 100 g of the air dried soil f rom 
each t r ea tmen t was thorough ly mixed w i t h 2 g glucose as a source of carbon and placed in 
petr i dish in four repl icates . The moisture content was cont inuously adjus ted to 60 per cent 
of t he wa te r holding capac i ty . The plates were kept at 28° С for 1 month, a f te r which carbon 
and ni t rogen de terminat ions were carried o u t . 
Tota l nitrogen w a s determined by t h e modified K je ldah l method, and organic ma t t e r 
was determined by the Walkely and Black wet digestion m e t h o d (JACKSON 1958). p H values 
were determined in soil wa te r suspension (1 : 5) with a B e k m a n glass electrode. 
Resul ts 
Azotobacter a n d Clostridia c o u n t s are shown in Table 2. In general , 
Azotobacter was f o u n d t o be present i n high densi t ies in all plots. Th i s , however , 
induces us to s t ress t he i r impor t ance in ni t rogen f ixa t ion in E g y p t i a n soils. 
Table 2 
Counts of Azotobacter and Clostridia in Bahteem plots 
Average numbers in millions/g dry wt . of soil 
T r e a t m e n t s 
1st y e a r ro ta t ion 2nd year ro ta t ion 3rd y e a r ro ta t ion 
Azotobacter Clostridia Azo tobac te r Clostridia Azotobacter Clostridia 
О 5 . 3 2 . 4 7 . 0 2 . 8 8 . 4 1 . 9 
N 3 . 9 4 . 0 5 . 0 3 . 2 9 . 9 4 . 2 
N P 9 . 1 4 . 1 1 4 . 8 4 . 3 1 8 . 7 2 . 7 
N P K 1 4 . 8 5 . 0 1 5 . 3 3 . 9 1 6 . 4 5 . 8 
F Y M 3 8 . 8 9 . 8 4 4 . 9 1 1 . 2 5 8 . 4 1 5 . 7 
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Organic m a n u r i n g showed t h e highest coun t of Azotobacter, followed b y 
t r e a t m e n t s receiving N P K a n d N P , which showed little dif ferences in coun t s 
deno t ing t ha t po t a s s ium had l i t t le influence on such organisms. The f igures 
o b t a i n e d in N P a n d N P K t r e a t m e n t s were, however , s igni f icant ly higher t h a n 
t h o s e obtained in N t r e a t m e n t . Th i s shows t h e s t imula t ing e f fec t of phosphorus 
on t h e growth of Azotobacter. 
Table 3 
Nitrogen fixing capacities of Bahteem plots 
A v e r a g e g n i t r o g e n f ixed/100 g c a r b o n oxidized 
T r e a t m e n t s 
1st year 
rotation 
2nd y e a r 
r o t a t i on 
3rd year 
ro ta t ion 
0 0 .63 0.63 0.59 
N 0 .59 0.61 0.59 
N P 0.60 0.66 0.97 
N P K 0 .76 0.96 1.10 
FYM 1.66 1.66 2.35 
T h e system of cul t ivat ion showed no s ignif icant effect on Azotobacter 
popu la t i on as c o m p a r e d to t h e effect of fert i l izers. However , t h e 3rd y e a r 
r o t a t i o n plots showed the h ighes t count. This could he a t t r i b u t e d to t h e 
rh izosphere effect of the d i f fe ren t cul t ivated p lants . Grea t s t imula t ion of 
Azotobacter deve lopment in the rh izosphere of leguminous p l a n t s had a l ready 
been n o t e d by L Ö H N I S (1928). 
Counts of n i t rogen fixing Clostridia showed t h e same t r e n d of Azotobacter. 
No signif icant d i f ferences were recorded be tween the th ree ro ta t ions . T h e 
h ighes t count of Clostridia was recorded in p lo ts receiving organic m an u re . 
These were succeeded b y those receiving inorganic fertilizers. 
I n the second p a r t of this inves t iga t ion , it lias been f o u n d of interest to 
s t u d y t h e effect of t h e a fo remen t ioned t r e a t m e n t s on the capac i t y of soils t o 
f ix t h e a tmospher ic n i t rogen. Recen t l y , soil biologists have d r a w n the a t t en -
t ion t o t h e microbial act ivi t ies in t h e soil ra ther t h a n the counts of microorgan-
isms. Resul t s are shown in Table 3. 
T h e present d a t a show clearly t h e significant effect of organic manure in 
p r o m o t i n g non-symbiot ic ni t rogen f ixa t ion . The relat ively h igh amoun t s of 
f ixed n i t rogen recorded in plots receiving phosphorus and po t a s s ium besides 
n i t rogen showed t h e impor tance of t h e s e elements in ni trogen f i x a t i o n process. 
P h o s p h o r u s is well k n o w n to be essent ia l e lement in the syn thes i s of prote in 
and nucleoprote in . 
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The low f igure recorded as a resul t of prolonged use of ni t rogen could be 
expla ined by t h e f a c t t h a t n i t rogen f ixers depended on soil ni t rogen a n d be-
c a m e inact ive in n i t rogen f i xa t i on , since t h e y showed h igher counts in plots 
receiving ni t rogen alone t h a n t h e control p lots . J E N S E N ( 1 9 4 0 ) s t a ted t h a t the 
a m o u n t of f ixed n i t rogen was p ropor t iona l t o the g rowth of Azotobacter. This, 
however , could be val id for t h e t r e a t m e n t s receiving organic m a n u r e a n d to 
smal l ex ten t for those receiving inorganic n i t rogenous fert i l izers. In t h e la t te r 
case , ni t rogen f ixers m a y seek t h e easiest w a y by ob ta in ing ni t rogen f r o m the 
soil. Therefore , the i r counts could no t be t a k e n as an i n d e x of the assimilated 
n i t rogen . Still, h igher counts are s igni f icant since n i t rogen will be b o u n d as 
microbia l p ro te in r a t h e r t h a n leaching in t h e soil. Such pro te in when mineral-
ized will supply p lan t s w i th avai lable n i t rogen ( M A H M O U D - T A H A - I B R A H I M 
1 9 6 8 ) . 
Discussion 
E g y p t i a n soils are ve ry in teres t ing as regards t h e occurrence of non-
symbio t ic n i t rogen f ix ing organisms. Azotobacter chroococcum occurs in t h e soils 
of Nile Valley in higher n u m b e r s t h a n observed anywhere else ( A B D - E L -
M A L E K — I S H A C 1962). T h e y f o u n d more t h a n one mill ion per gram in 26 per 
cen t of the soils t es ted and more t h a n 10 million in 15 per cent of t h e soils. 
A L E X A N D E R (1961), however , s t a t ed t h a t soils rarely conta ined more t h a n 10 
t h o u s a n d organisms per g ram. 
Nitrogen f ix ing Clostridia was, however , f ound t o be at low count as 
compared wi th Azotobacter in E g y p t i a n soils ( A B D E L - H A F E Z 1 9 6 2 , I B R A H I M 
1 9 6 4 ) . On the o the r hand Clostridia was f o u n d to be a t a higher dens i ty in soils 
of Europe ( W A K S M A N S T A B K E Y 1 9 4 9 ) . 
The process of n i t rogen f ixa t ion was found by m a n y inves t iga tors t o be of 
g rea t impor tance in E g y p t i a n soils since t h e y s ta ted t h e presence of h igh densi-
t ies of non-symbiot ic n i t rogen f ix ing organisms in such soils. F u r t h e r m o r e , 
V A N C U R A et al. ( 1 9 6 5 ) added t h a t t h e fo rmat ion of i m p o r t a n t p l a n t growth 
s t imula to r s and v i t amins b y these organisms and t h e i r possible e f fec t on soil 
fe r t i l i ty and p l a n t g rowth is no t to be overlooked. 
Hence, i t was found of in teres t in t h e present invest igat ion to s t u d y the 
d is t r ibu t ion of such organisms name ly Azotobacter a n d Clostridia in the dif-
fe ren t plots of t h e P e r m a n e n t Fer t i l iza t ion E x p e r i m e n t at B a h t e e m . Fur ther -
more , this s t u d y will show t h e effect of cont inuous fert i l izat ion w i t h certain 
organic ( F a r m - y a r d m a n u r e ) and inorganic fert i l izers (n i t ra te of soda , super-
phospha t e and su lpha te of po tash) on t h e growth of such organisms and the 
capac i ty of soil to f ix t h e a tmospher i c n i t rogen. In addi t ion , t h e e f fec t of the 
sys tem of ro ta t ion is also inves t iga ted . 
Acta Agronomica Academiae Scientiarum Hungaricae 21, 1972 
DISTRIBUTION OF NON-SYMBIOTIC NITROGEN FIXING ORGANISMS 1 4 5 
T h e sys tem of cu l t iva t ion showed no signif icant effect as compared with 
fer t i l iza t ion on the g rowth and act ivi t ies of non-symbiot ic n i t rogen f ix ing organ-
isms. However , t he th i rd yea r ro ta t ion plots showed a s o m e w h a t higher act ivi-
t y r ega rd ing the counts of organisms and the i r act ivi t ies over the 1st and 
2nd yea r ro ta t ion plots. This could be a t t r i b u t e d to the s ignif icant effect of the 
leguminous p l an t ; to t h e clover usual ly cu l t iva ted in these plots . 
T h e effect of fer t i l izat ion was found to be more s ignif icant . Plots receiving 
organic m a n u r e showed t h e h ighes t counts of microorganisms and the h ighes t 
a m o u n t s of f ixed ni t rogen. This shows clearly t h e impor t ance of organic m a t t e r 
f rom which Azotobac ter could dr ive the necessary energy for growth and proli-
fe ra t ion . J E N S E N (1940) s t a t ed t h a t the a m o u n t of f ixed n i t rogen was p ropor -
t ional t o t h e growth of Azotobacter. This, however , could be val id in the p re sen t 
inves t igat ion for the soil receiving organic m a n u r e and to small ex ten t for soil 
receiving inorganic n i t rogenous fert i l izer. In t h e la t ter case, Azotobacter m a y 
seek t h e easiest way by ob ta in ing ni t rogen f rom the soil. Therefore , their coun t s 
cannot be t a k e n as an index of n i t rogen f ixa t ion . However , h igher counts are 
s igni f icant since ni t rogen will he bound as microbial prote in r a t h e r than leach-
ing f r o m t h e soil. Such p ro te in when mineral ized will supp ly p lants wi th 
avai lable n i t rogen . 
The high counts of Clostridia recorded in plots receiving organic m a n u r e 
could be deduced f rom several fac tors . The most i m p o r t a n t of t h e m is t h e 
presence of high level of organic m a t t e r which can he f e r m e n t e d by Clostridia, 
as most of t h e m are good f e rmen to r s of organic ma t t e r . Again , t h e presence of 
high counts of microflora ( T A H A et al. 1965) is likely to cause association a n d 
symbiosis be tween the aerobic and anaerobic organisms. The fo rmer consumes 
oxygen fu rn i sh ing sui table h a b i t a t for t h e l a t t e r to f lourish. 
P lo ts receiving phosphorus and po tass ium besides n i t rogen showed a 
s ignif icant ac t iv i ty over those receiving n i t rogen alone and t h e control. Th i s 
could be deduced f rom t h e effect of these ferti l izers in increasing crop yields 
(TAHA et al. ( 1 9 6 5 ) and consequen t ly crop residues. Such ferti l izers also en-
hanced t h e decomposi t ion of the unava i lab le organic m a t t e r . The appl ica t ion 
of po tass ium showed no s ignif icant effect in this respect . This could be expla ined 
b y the fac t t h a t Egyp t i an soils are rich in th is e lement ( S E R R Y - M I S H R I K I 1 9 6 2 ) . 
W A K S M A N S T A R K E Y (1949), however, showed tha t t h e effect of inorganic 
fert i l izers on soil microorganisms are exerted in a var ie ty of w a y s : 1) Some con-
s t i tuen t s of t h e ferti l izing mater ia l s m a y fu rn i sh a supply of e lements which 
are deficient in the soil and m a y be consumed b y the organisms. 2) The organic 
fert i l izers m a y effect the physical proper t ies of the soil, m a k i n g it more or less 
f avourab le env i ronmen t for the deve lopment of organisms. 3) T h e y may a f fec t 
t h e composi t ion of soil solution b y exer t ing solvent effects on t h e insoluble soil 
mater ia ls . 4) Sal ts m a y change t h e react ion of t h e soil solut ion. 5) P robab ly , 
the most p ronounced effects upon microbes exer ted by the add i t ion of inorganic 
1 0 Acta Agronomica Academiae Scientiarum Hungaricae 21, 1972 
1 4 6 A. N. IBRAHIM 
fert i l izers are b rough t d i rec t ly through h igher p lan ts , par t icu lar ly where 
fert i l izing prac t ices have been in operat ion for ex tended periods of t ime; t h e 
response of p l a n t s to fert i l izers is t r ans fe r red to the soil organisms, as p l a n t 
residues are incorpora ted in t h e soil. 
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EFFECTS OF VARIOUS DOSES OF GAMMA IRRADIATION 
ON THE GROWTH OF PEA AND ON ITS PHOSPHATE 
AND SULPHUR METAROLISM 
B y 
J . F R A N K , L . TOLNAY 
A G R I C U L T U R A L R E S E A R C H I N S T I T U T E O F SOUTH-EAST T R A N S D A N U B I A , I R E G S Z E M C S E 
In I P / 1 p e a p l a n t s i r r a d i a t e d w i t h 0.5; 1.0; 5.0; 10.0 a n d 20.0 K r doses t h e 
e x t e n t of i n o r g a n i c 3 2 - P O j u p t a k e a n d i n c o r p o r a t i o n in o rgan ic f r a c t i o n s increases 
in t h e th i rd w e e k fol lowing g e r m i n a t i o n . Organic c o m p o u n d s of low m o l e c u l a r weight 
a r e except ions w h e n us ing i r r a d i a t i o n w i th a dose of 5.0 K r . S t i m u l a t i o n h a s a small-
dose and a l a rge -dose m a x i m u m . As rega rds i n c o r p o r a t i o n of 3 5 - S 0 4 a s imi la r t e n d -
e n c y is shown w i t h t h e d i f f e r ence t h a t t h e la rge-dose m a x i m u m a p p e a r s w i t h 10.0 
K r appl ied, whi le w i t h a dose of 20.0 K r it decreases . On t h e o t h e r h a n d , i r r a d i a t i o n 
( e x c e p t for t h e 0 .5 K r t r e a t m e n t ) h a s an i nh ib i t i ng e f f e c t on t h e m o r p h o g e n e s i s of 
p l a n t s ; here t oo , a smal l -dose (1 .0 K r ) a n d a la rge-dose (20.0 K r ) m a x i m u m of s t e m 
l e n g t h can be o b s e r v e d . 
In t roduct ion 
P l a n t species display d i f ferent radiosensi t iv i ty as it is k n o w n f r o m the 
r e spec t ive l i t e ra ture (POLLHAMER 1 9 6 5 , B Á L I N T — S U T K A 1 9 6 5 , SINGLETON 
1 9 5 8 ) . Some au tho r s a t t a c h i m p o r t a n c e to the ascorbic acid con t en t of p lan ts 
(VÁRTERÉSZ 1 9 6 3 ) , while others suggest t h a t a q u a n t i t a t i v e de t e rmina t ion of 
t h e nuc leus may ind ica te by itself t h e radiosensi t iv i ty of t h e species examined 
( S P A R R O W et al. 1 9 6 1 , 1 9 6 4 , O S B O R N E L U N D E N 1 9 6 4 ) . Radiosens i t iv i ty can be 
m o d i f i e d by m a n y o the r factors , too . So, when examin ing the sens i t iv i ty of a 
species i t is jus t as i m p o r t a n t to t a k e t h e deve lopmenta l s tage in to considera-
t ion ( B A B A Y A N et al. 1 9 6 6 ) , as to s t u d y t h e wa te r con t en t ( K A P L A N 1 9 3 9 , 1 9 4 9 ) , 
t h e t e m p e r a t u r e a n d in connect ion wi th it the oxygen effect ( N I L A N — KONZAK 
1 9 6 1 ) , t h e chemical fac to rs ( B Á L I N T 1 9 6 5 ) etc. , as p h e n o m e n a suggest t h a t 
these f ac to r s induce changes b y inf luenc ing the metabol ic processes t h a t deter-
mine t h e radiosensi t iv i ty . 
T h e present p a p e r tries to f i n d an answer to t h e ques t ion : how changes 
t h e radiosens i t iv i ty of pea wi th in a range of i r rad ia t ion doses be tween 0.5 
and 20.0 Kr, and w h a t radiobiological changes are induced by t h e ionizing 
r a d i a t i o n taking in to considerat ion t h e up take and incorpora t ion of 32 — P 0 4 
and 35 — S0 4 . 
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Material and Method 
The pea var ie ty IP/1 was used in t he experiments. Seeds with 54 per cent water content 
k e p t at room t empera tu re were i r rad ia ted with a CO60 gamma radiat ion appa ra tus . The doses 
were : 0.5; 1.0; 5.0; 10.0; 20.0 K r ; in these t rea tments the margin of error was lower t han 
± 1 0 per cent. Tempera tu r e during i r radiat ion was 10° C; the durat ion of the t r ea tmen t was 
t h r e e hours. 
After the i r radiat ion 100 seeds per t rea tment were germinated a t room tempera ture 
in covered Petri-dishes out of which 10 per each were t ransp lan ted into pots af ter two days. 
T h e experiment was evaluated on processing of three-week-old pea plants , when, in addition 
t o u p t a k e and incorporat ion of 3 2 - P 0 1 and 35-S04 , au toradiograms were made of leaves. 
Uptake and incorporat ion of 32-PO4 and 35-S0 4 were examined with MOTHES' method 
(1954). Roots of p l an t s removed f rom the pots were washed in t a p water , then kept for 18 
h o u r s in a radioact ive solution. Radioac t iv i ty of the solution was 0.5 mCi/100 ml for both iso-
topes . The two k inds of isotopes were contained in the same solution. Radia t ion of the 35-S 
w a s screened out b y means of an absorben t layer of adequa te thickness, and in the deter-
mina t ion of the 32-P the effect of t he absorbent was t aken into consideration. When the t ime 
of incubation was u p , the uppermost leaves were isolated, and the to ta l u p t a k e of radioactive 
3 2 - P 0 4 , the insoluble fraction as well, as the low molecular weight organic and inorganic 
phospha tes soluble in 10 per cent tri-chloro-acetic acid were determined and expressed in 
Cpm. The same goes also to the su lpha te content, except t he soluble organic fract ion of low 
molecular weight. 
Results and Discussion 
Uptake a n d incorpora t ion of radioact ive phospha tes are presented in 
T a b l e 1. Da ta shown in t h e t ab le s are mean va lues of t h e per m i n u t e pulse 
n u m b e r s of the individual f r ac t i ons and those of pulse n u m b e r s expressed in t h e 
pe rcen tage of t h e respective cont ro l . According t o t h e da t a t o t a l anion u p t a k e 
compared to t h e control increased wi th each rad ia t ion dose appl ied, bu t most 
in tens ive ly in case of the 0.5 K r dose. Similar t e n d e n c y was observed with the 
f r ac t ions , which are insoluble a n d soluble resp. in t r i -chloro-acet ic acid, and 
Table 1 
Uptake and incorporation of 32-PO4 with various doses of irradiation applied 
Tota l High molecular weight Low molecular weight Inorg anic 
T r e n t m e n t 
Cpm percentage 
of control 
Cpm percentage 
of control 
Cpm percentage 
of control 
Cpm percentage 
of control 
Control 106.00 1.00 7.70 1.00 61.20 1.00 37.00 1.00 
0.5 Kr 8506.00 80.30 1064.70 138.00 1710.00 27.90 5730.80 154.50 
1.0 Kr 1064.10 10.50 91.40 11.80 561.30 9.16 411.50 11.08 
5.0 Kr 546.50 5.15 55.80 7.25 51.70 0.84 439.00 11.80 
10.0 K r 760.60 7.22 76.50 9.94 616.40 10.05 67.80 1.83 
20.0 K r 1945.70 18.35 93.60 12.18 725.50 11.82 1779.60 48.00 
Note: Results apply to f resh leaf weight, Cpm imp/min/g X 102 
deviat ion: ± 1 0 % 
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which con ta in inorganic p h o s p h a t e (with t h e exception of t h e soluble organic 
f rac t ion w h e n applying 5.0 K r ) ; it was sugges ted t h a t i r r ad i a t ion has a s t imu-
lat ive effect on the phospha te metabo l i sm. There are, however , considerable 
differences in t h e extent of s t imula t ion , s ince decrease observed with 5.0 and 
10.0 K r appl ied was followed repea ted ly b y an increased r a t e of p h o s p h a t e 
u p t a k e and incorpora t ion in organic f r ac t i ons when a dose of 20.0 Kr is app l i ed . 
The critical m i n i m u m of t h e soluble organic f ract ion — including sugar phos-
pha tes , nucleot ides , compounds with macroe rg phosphoryl bonds — occur r ing 
in the 5.0 K r t r e a t m e n t , indicates a lower than no rma l in tens i ty of phos-
phory la t ion processes. 
Concerning the u p t a k e and incorpora t ion of 35 S 0 4 p resented in T a b l e 2 
(except t h e t r e a t m e n t wi th 20.0 Kr) t h e following can be establ ished. D a t a on 
the incorpora t ion of 35 S 0 4 should be considered to he of more un ive r sa l 
va l id i ty t h a n those on p h o s p h a t e me tabo l i sm from t h e po in t of view of t h e 
in tens i ty of prote in synthesis . U p t a k e a n d incorporat ion of 35 S 0 4 inc reased 
s ignif icant ly when applying 0.5; 1.0; 5.0 a n d 10.0 Kr doses respect ively, bu t 
remained below the control in t h e case of 20.0 Kr I t m u s t be men t ioned t h a t 
anion u p t a k e expressed in t h e percen tage of control was s imilar in t h e case of 
32 P 0 4 a n d 35 S 0 4 as well. 
F igures 1, 2 and 3 clearly show t h a t a t this deve lopmenta l s t age t h e 
i r rad ia t ion wi th the except ion of doses of 20.0 and 5.0 K r — has a s t i m u -
lat ive effect on the metabol ic p a r t processes examined. Th i s does not m e a n t h e 
similar deve lopmen t of t h e morphogenes is , on th« c o n t r a r y , l a t te r shows in 
m a n y cases an inverse t e n d e n c y . I t can be seen t ha t t h e increased ion u p t a k e 
induced b y a radia t ion dose of 0.5 K r resu l t s in plants l a rger t h a n the con t ro l . 
Table 2 
Effect of ionizing radioactive irradiation on 35-SOt uptake 
and incorporation in the protein fraction of pea 
Total High molecular weight Inorganic 
Trea tmen t 
Cpm percentage 
of control 
Cpm percentag« 
of control 
Cpm percen tage 
of cont ro l 
Control 262.5 1.00 9.8 1.00 211.1 1.00 
0.5 K r 15 291.2 58.20 68.9 7.04 15 209.8 71.85 
1.0 Kr 2 492.0 9.47 77.9 7.85 1 052.0 4.97 
5.0 Kr 1 171.4 4.46 30.8 3.14 1 115.5 5.27 
10.0 Kr 1 619.5 6.16 36.8 3.76 1 576.4 7.45 
20.0 Kr 209.0 0.79 9.0 0.93 166.6 0.78 
Note: Resul t s apply to f resh leaf weight , Cpm = imp/min/g x 10-
deviatiou: ± 1 0 % 
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Fig. I. Inves t iga t ion of the e f fec t of cobalt g a m m a . r rad ia t ion on t h e odder-peas on t h e 
21st day after i r r ad ia t ion . 1 = c o n t r o l ; 2 = 0.5 K r ; 3 = 1.0 Kr ; 4 = 5.0 k r ; 5 = 10.0 K r ; 
6 = 20.0 K r 
Fig. 2. Comparison of root sys tem of fodder-peas on t h e 21st day a f t e r i r rad ia t ion . 1 = c o n t r o l ; 
2 = 0.5 K r ; 3 = 1.0 K r ; 4 = 5.0 K r ; 5 = 10.0 Kr ; 6 = 20.0 Kr 
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Thus t h e s t imula t ive dose seems to be a round 0.5 K r , doses higher t h a n t h a t 
result in considerable morphological changes: i n d e n t e d , wrinkled leaves, 
reduced leaf surface a rea t h a t is, in a depressed deve lopmen t and g r o w t h of 
the whole p lan t . The h ighes t dose appl ied (20.0 Kr ) caused in add i t i on to 
a slightly reduced t o t a l s t e m length — inden ted , wr ink led , mott led leaves . 
Fig. 3. A u t o r a d i o g r a p h i c of pea- leaves on t h e 21s t day a f t e r i r r a d i a t i o n . 1 = c o n t r o l ; 2 = 
= 0.5 K r ; 3 = 1.0 K r ; 4 = 5.0 K r ; 5 = 10.0 K r ; 6 = 20.0 K r 
Conclusions 
W h e n applying la rge doses of i r radia t ion to peas A V A K Y A N et al. (1967) 
observed a similar p h e n o m e n o n as regards chromosome aberrat ions, respira-
t ion in t ens i ty and ge rmina t ion . 
According to t h e d a t a of exper iments ionizing i r rad ia t ion has a n almost 
identical effect on t h e u p t a k e and incorpora t ion of 32 P 0 4 and 35 S 0 4 , with 
the except ion of the cr i t ical dose of 20.0 Kr , which decreases the u p t a k e and 
incorpora t ion in pro te ins of the 35 S 0 4 isotope to a g r e a t extent . The in tens ive 
s t imula t ion observed w i t h the dose of 5 .0 K r applied can be possibly expla ined 
by the reduced pe rmeab i l i t y of cell-walls, as this t r e a t m e n t enhanced t h e ion 
u p t a k e of cells which, in t u r n , resulted in an increased metabol ic ac t iv i ty . On 
the o the r hand , wi th h ighe r 5.0 and 10.0 Kr doses applied, metabol ic 
processes, which are less sensitive to i r radia t ion , can be supposed t o suffer . 
E.g. it is possible t h a t t h e biosynthesis of a less radiosensi t ive m e t a b o l a t e has 
still a somewha t pos i t ive , s t imula t ive effect as c o m p a r e d to the control , due to 
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a n increased ion u p t a k e and supposed ly increased cell resp i ra t ion , while t h e 
syn thes i s of e n z y m e s required f o r growth suffers considerably f r o m i r radia t ion. 
I t is a v e r y interest ing obse rva t ion t h a t an i r radiat ion dose j u s t below t h e 
l e tha l dose (20.0 K r ) has a lower g rowth inh ib i t ing effect t h a n doses of 5.0 and 
10.0 Kr . The second max imum c a n be charac ter ized by the increased in tensi ty 
of phospha te metabo l i sm as well . Action mechan i sm of ionizing i r radiat ion 
s imi lar to t h a t of t h e an t imetabo l i t e s has no t , however, been cleared so f a r . 
I t can he supposed , on the o t h e r hand , t h a t an enzyme syn thes i s displaying 
ear l ier a re la t ive min imum, l a t e r increases aga in , as all me tabo l i c processes 
decrease in i n t e n s i t y . The lower m a x i m u m observed before t h e le thal dosis 
appl ied can he possibly explained b y this. 
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GROWTH PROMOTION SPECIFICITY 
EXHIRITED BY AQUEOUS EXTRACT OF GALLS 
IN SALYADORA PERSICA L. 
B y 
K . D . SHARMA , D . N . S E N 
D E P A R T M E N T OF B O T A N Y , J O D H P U R U N I V E R S I T Y , J O D H P U R 
Salvadora persica is a de se r t p l a n t wh ich fo rms galls in a lmos t a n y p a r t . These 
ga l l s h a v e been r e p o r t e d here to possess no t only g r o w t h - i n h i b i t i n g b u t also p r o m i n a n t 
g r o w t h - p r o m o t i n g s u b s t a n c e s . T h e i n f l u e n c e of the p r o m o t i n g ac t ion of t h e aqueous 
e x t r a c t f r o m t h e galls ha s been spec i f i ca l ly d i f fe ren t on t h e g r o w t h of t h e t w o species 
(Pennisetum lyphoideum a n d Asteracantha longifolia) se lec ted for t he p r e s e n t s t u d y . 
T h e r e appea red to b e m o r e t h a n one g r o w t h - p r o m o t i n g s u b s t a n c e s as i n d i c a t e d b y their 
d i f f e r e n t Rf va lues , b u t only a f ew w e r e n o t e w o r t h y . T h e s e g r o w t h - p r o m o t i n g sub-
s t a n c e s were t h e r m o s t a b l e as t h e a u t o c l a v i n g of t he e x t r a c t d id n o t a f f ec t t h e i r qua l i ty , 
w h e r e a s the g r o w t h - i n h i b i t i n g s u b s t a n c e s a p p e a r e d t o be t he rmo lab i l e . 
In t roduc t ion 
Salvadora persica is a common p l a n t in the Ind ian deser t . Galls a re com-
monly f o r m e d on any p a r t of this p l a n t . In fac t , it is due to the presence of some 
u n i d e n t i f i e d insects inside the galls which results in t h e fo rma t ion of this 
a b n o r m a l cancerous growth. The galls do not possess a n y pa r t i cu la r shape 
(Fig . 1). 
T h e r e are a n u m b e r of repor t s a b o u t the occurrence of inhibi tors in f rui ts 
and seeds ( E V E N A R I 1 9 4 9 ) . H a r d l y a n y report regarding g rowth-p romot ing 
subs t ances exists in t h e l i te ra ture . S I R C A R et al. ( 1 9 5 9 , 1 9 6 0 ) have r epo r t ed on 
growth- regula t ing proper t ies in t h e root ex t rac t of w a t e r hyac in th . K A T H J U 
et al. ( 1 9 6 9 ) reported on the presence of growth- inhibi t ing subs tances f r o m the 
d i f f e ren t pa r t s of S. persica like leaf, s t em and bark ex t rac t s , except for the 
aqueous ex t rac t of d r y s t em which p r o m o t e d growth of Cyamopsis tetragonoloba. 
S E N et al. ( 1 9 6 9 ) have repor ted not on ly on growth- inhibi t ing bu t also on growth 
p r o m o t i n g principles in the s tem of Prosopis juliflora for the ge rmina t ion and 
g rowth of Euphorbia caducifolia seeds. 
T h e present work has been u n d e r t a k e n to f ind the reason of th is t u m o r o u s 
g rowth b y both cell en la rgement a n d cell division in the galls. I t was p resumed 
t h a t s o m e substances causing this g r o w t h may be presen t there , t h e effect of 
which could be analysed. The p resen t s t u d y reports on t h e detect ion of a few 
g rowth promoters in t h e galls. 
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Fig. 1. Salvadora persica b ranch showing t h e na tu re of galls 
Mater ia l and Method 
Galls were col lected f rom d i f f e r en t pa r t s mainly f r o m young branches . Weighed mate -
r i a l was crushed a n d e x t r a c t e d in a k n o w n quan t i ty of dis t i l led water (25 gm mater ia l in 100 
m l of distilled water ) . Before f i l tering, t h e crushed ma te r i a l was allowed to s t a n d as such over-
n i g h t , so tha t all poss ib le substances p r e s e n t in the galls m a y diffuse in to t h e wa te r . The clear 
so lu t ion after f i l t e r ing was diluted t o d i f fe ren t concen t ra t ions (1 per cen t ; 2.5 per cent ; 5 
p e r cen t and 10 per cen t ) . A par t of all t h e dilutions used was au toc laved to see the s tabi l i ty 
of t h e substances a g a i n s t heat . 
Effect of t h e e x t r a c t was obse rved on the ge rmina t ion of seeds a n d seedling g rowth 
of Asteracantha longifolia, a weed a n d Pennisetum typhoideum, a cu l t iva ted crop p lan t . E x t r a c t 
f r o m the galls was also p repared by d i rec t centr i fugat ion of t he chopped galls wi thou t crushing 
a n d also not allowing t h e ex t rac t to s t a n d overnight . 
Chromatograms were also r u n u s i n g acetic acid a n d wa te r as solvent to f ind the Rf 
v a l u e s of the s u b s t a n c e s affecting g r o w t h in both u n a u t o c l a v e d and au toc laved e x t r a c t s . 
Results 
Effect of aqueous extract obtained by crushing. T h e seeds of A. longifolia and 
P. typhoideum w e r e ge rmina ted in the var ious di lut ions of t h e ex t rac ts as 
m e n t i o n e d above a n d also in dis t i l led water fo r cont ro l . There has been almost 
n o effect on ge rmina t i on of seeds of either of t h e t w o above-ment ioned species. 
B u t the inf luence oil growth of seedlings has been r emarkab le . The resul ts 
o b t a i n e d have b e e n incorpora ted in Tables 1 a n d 2. 
Pennisetum typhoideum. F r o m Table 1 i t would become evident t h a t 
au toc lav ing of t h e ex t rac t s somehow enhanced t h e p romot ing effect on growth 
of seedlings. I t m i g h t be p re sumed t h a t the r e p o r t e d growth —inhibi t ing prin-
c ip les in S. perdica were the rmolab i le and the e f fec t of the l a t t e r got p rominance 
a f t e r autoclaving of the ex t rac t s . I n case of P. typhoideum root growth was 
i nh ib i t ed in u n a u t o c l a v e d ex t r ac t s , whereas in a u t o c ' a v e d one its growth was 
a l m o s t twice as m u c h as t ha t of t h e control in 1 pe r cent to 5 per cent concen-
t r a t i o n s , so m u c h t h a t even in 10 per cent e x t r a c t t h e growth was much more 
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Table 1 
Effect of different concentrations of unautoclaved and autoclaved extracts 
from the galls of Salvadora persica on the seedling growth of Pennisetum typhoideum 
(Three-day-old seedlings) 
Concentra t ion 
of ex t rac ts 
Unautoc laved ex t rac t Autoclaved e x t r a c t 
Radicle in m m Shoot in m m Radicle in m m Shoo t in m m 
Control 47.3 ± 18.8 32.0 ± 7.4 22.2 ± 8.2 23.6 ± 3.8 
1 per cent 36.4 ± 14.4 32.7 ± 6.7 40.6 ± 14.9 38.3 ± 5.8 
2.5 per cent 30.7 ± 2.2 39.7 ± 5.1 40.5 ± 8.5 40.1 ± 6.4 
5 per cent 30.3 ± 9.0 36.2 ± 6.3 39.2 ± 8.7 42.6 ± 5.4 
10 per cent 6.6 ± 2.1 22.0 ± 3.0 32.5 ± 11.6 38.5 ± 8.6 
Table 2 
Effect of different concentrations of unautoclaved and autoclaved extracts 
from the galls of Salvadora persica on the seedling growth of Asteracantha longifolia 
(Five-day-old seedlings) 
Concentrat ion 
of ex t r ac t s 
Unautoc laved extract Autoclaved e x t r a c t 
Radicle in m m Hypocotyl in m m Radicle in m m H y p o c o t y l in m m 
Control 19.3 ± 5.4 13.3 ± 1.1 25.4 ± 5.0 14.2 ± 1.9 
1 pe r cent 28.7 ± 4.8 18.0 ± 1.9 35.3 ± 11.6 20.2 ± 4.7 
2.5 per cent 33.2 ± 7.0 22.6 ± 5.0 28.6 ± 5.0 21.4 ± 4.1 
5 per cent 24.6 ± 5.6 18.8 ± 3.5 26.1 ± 4.2 23.0 ± 3.3 
10 per cent 12.0 ± 5.0 11.2 ± 3.6 18.0 ± 7.1 16.0 ± 3.6 
t h a n the control . Shoot growth also exhibi ted a l i t t le inh ib i t ing effect in un -
autoc laved ex t r ac t s bu t in high concen t ra t ion of 10 per cen t , a l though t h e 
p romot ing effect in autoclaved ex t rac t s has been t r emendous . In bo th u n -
au toc laved and autoclaved ma te r i a l samples of 5 per cen t concen t ra t ion 
exhib i ted t h e bes t growth of shoo t and at t h e same t ime did n o t differ v e r y 
m u c h f rom each o the r . I t is in te res t ing to n o t e t h a t the shoot remained u n -
a f fec ted by t h e inh ib i to ry effect of t h e ex t rac t s . The effect on roo t growth m a y 
also be toxic as it remained in c o n t a c t wi th t h e ex t rac t whereas t h e shoot d id 
n o t . Ten per cent ex t r ac t has inh ib i t ed growth of shoot in u n a u t o c l a v e d ex t rac t , 
b u t it is p romot ing in autoclaved ones. I t m igh t be concluded t h a t in u n a u t o -
claved ex t rac t s p romot ing pr inciples appear on dilution when t h e inhib i tory 
ones remain ineffect ive . This m a y be compared wi th many g rowth -p romot ing 
subs tances which remain so w h e n applied in low concent ra t ions , bu t the i r 
effect becomes inh ib i to ry in high concen t ra t ions (Fig. 2). 
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Asteracantha longifolia. I t would be ev iden t f rom T a b l e 2 t ha t radicle as 
well as hypoco ty l are a f fec ted beneficially b y autoclaved e x t r a c t s of S. persica 
galls in case of A. longifolia. T h e unau toc laved ext rac t exh ib i t ed promot ion of 
g rowth in radic le and h y p o c o t y l till 5 per cen t concent ra t ion . In unau toc laved 
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Fig. 2. E f f ec t of aqueous e x t r a c t b o t h au toc laved (A) and u n a u t o c l a v e d (U) f rom t h e galls 
of S. persica on t he growth of P. typhoideum seedlings (three d a y s old) in different concen t ra -
tions. С = Contro l ; 1 = 1 per c e n t ; 2 = 2.5 per cen t ; 3 = 5 p e r cen t and 4 = 10 pe r cen t 
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Fig. 3. E f f e c t of aqueous e x t r a c t both au toc laved (A) and u n a u t o c l a v e d (U) f r o m the galls 
of S. persica oil the growth of A. longifolia seedlings (five days old) in different concent ra t ions . 
С = Cont ro l ; 1 = 1 per c e n t ; 2 = 2.5 per cen t ; 3 = 5 pe r cent and 4 = 10 pe r cent 
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ex t r ac t t h e best root growth took p lace in 2.5 per cent ex t rac t whereas in 
au toc laved one it was in 1 per cent e x t r a c t , thus again proving t h a t p romot ing 
principles were more effect ive in d i lu te solutions. Unau toc laved e x t r a c t of 2.5 
per cent and the au toc laved one of 5 pe r cent concen t ra t ion exhib i ted t h e best 
p r o m o t i n g effect on hypoco ty l of A. longifolia seedlings. In au toc laved ex t rac t 
the p romot ion of hypoco ty l was visible even in 10 per cent concen t ra t ion 
Fig. 4. R o o t ini t iat ion on hypoco ty l as an e f fec t of S. persica e x t r a c t af ter d e c a p i t a t i n g the 
hypocotyl nea r the hypocotyl / radic le t r ans i t ion region in A. longifolia seedlings ( a f t e r seven 
days) 
Since there has been promot ing effect on root g rowth , it was t h o u g h t 
advisable t o see the effect of S. persica gall extract on root ini t iat ion a n d their 
growth a f t e r decap i ta t ing the hypoco ty l near the hypocotyl / radic le t r ans i t ion 
region. T h e rootless shoo t was cu l tu red in unau toc l aved aqueous e x t r a c t s 
of the above-ment ioned four concent ra t ions . I t was seen t h a t enormous num-
ber of adven t i t ious roots emerged f r o m all around t h e hypocotyl , especial ly 
from t h e por t ion which was in con tac t w i t h the ex t r ac t b u t not f r o m t h e cut 
end (Fig. 4). The best concent ra t ions of t h e ex t rac ts for roo t ini t iat ion a n d g rowth 
have been 1 per cent and 2.5 per cent as compared to t h e control. T h e r e have 
been ex t r eme ly poor root format ions in control and 10 per cent e x t r a c t of the 
galls. 
Effect of the extract obtained by centrifugal force. Crushing t h e galls and 
keeping t h e m in water for a long per iod migh t tend to increase the u n w a n t e d 
subs tances in the ex t r ac t . So inf i l t ra t ion of g rowth-promot ing ( inhib i t ing as 
well) pr inciples were ob ta ined by cen t r i fuga t ion for some t ime. The e x t r a c t so 
obtained was diluted accordingly and t h e effect of g rowth observed. R o o t hairs 
were a b u n d a n t l y formed in roots not c o n t a m i n a t e d by e x t r a c t as c o m p a r e d to 
the one d ipped in the e x t r a c t . The effect of t h e ext rac t ob ta ined by cen t r i fuga -
tion is t a b u l a t e d in Tab le 3. 
(Fig. 3). 
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Table 3 aga in indicates t h a t t h e radicle in P. typhoideum was inhibited,, 
b u t a t the same t i m e it was e x t r e m e l y clear t h a t p romot ing principles present 
were fa r more even in high concen t ra t ion t h a n t h a t of 10 per cen t , t he same was 
t r u e for shoot as well, a l though t h e la t te r was p r o m o t e d at 1 pe r cent concen-
Table 3 
Effect of different concentrations of unautoclaved extract obtained by centrifugation 
from the chopped galls of Salvadora persica on the seedling growth of Pennisetum typhoideum 
(three days old) and Asteracantha longifolia (five days old) 
Concentra t ion 
of e x t r a c t s 
Pennisetum typhoideum Asteracantha longifolia 
Radicle in m m Shoot in m m Radicle in m m Hypocoy tl in m m 
Control 47.3 ± 18.8 32.0 ± 7.4 19.3 ± 5.4 13.3 ± 1.1 
1 per cent 23.4 ± 5.2 36.4 ± 5.9 21.7 ± 6.0 13.6 ± 3.5 
2.5 per cent 37.6 ± 3.7 21.8 ± 11.1 25.5 ± 6.7 16.5 ± 3.3 
5 per cent 37.0 ± 7.9 31.4 ± 8.4 20.6 ± 3.3 14.9 ± 4.4 
10 per cent 43.2 ± 14.8 28.0 ± 7.4 11.1 ± 6.4 15.8 ± 3.3 
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Fig. 5. Seedling g rowth (radicle and shoot) of P. typhoideum on strips cut f r o m c h r o m a t o g r a m s 
of crude ex t rac t of galls in S. persica 
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t r a t i on . In case of A. longifolia, t h e radicle a n d hypocotyl p romot ion was p r o m -
inen t , a l though it was ev iden t in hypoco ty l even in h igher concen t ra t ions 
as compared t o radicle. 
F rom th i s exper iment i t might be conc luded t h a t t h e inf i l t ra t ion of sub-
stances p r o m o t i n g growth were compara t ive ly more b u t t h e dominance of 
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Fig. 6. Seedling g rowth (radicle a n d hypocotyl) of A. longifolia on s t r ips cut f rom c h r o m a t o -
grams of c rude ext ract of galls in S. persica 
inhibi tory subs tances do no t let their effect become p r o m i n e n t . I t was p r o b a b l e 
t h a t cen t r i fuga t ion for a longer t ime and w i th higher g rav i ta t iona l force , t h e 
resul t may be d i f ferent . 
Separation of the growth regulators. B o t h unau toc laved and au toc l aved 
ext rac ts of t h e galls were s p o t t e d on W h a t m a n No. 1 f i l te r pape r for c h r o m a t o -
graphy in 6 pe r cent acetic acid solvent s y s t e m . Chromatograms were dr ied in 
air and each was cut into equa l segments . Segments were separa te ly e lu ted in 
equal volume of distilled w a t e r by keeping each in a pe t r i dish and t h e seeds 
were ge rmina ted for observing the effect on growth. 
On ch roma tog rams of c rude unau toc l aved ex t rac t an inhibi tor was f o u n d 
a t Bf -84 a f fec t ing both radic le and shoot growth of P. typhoideum, whereas 
s t rong p r o m o t e r was ev iden t in ho th unau toc l aved a n d autoclaved ones a t 
Bf -5 except fo r affect on shoo t in the l a t t e r ex t rac t , which showed p r o m o t i n g 
effect at Bf "68 (Fig. 5). 
In case of A. longifolia, t h e c h r o m a t o g r a m s of unau toc laved crude e x t r a c t 
indicated a p r o m o t e r a f fec t ing t h e radicle a n d shoot g rowth a t Bf '36 a n d '5 
respectively, whereas in au toc laved one t h e p romoter was evident h o t h fo r 
radicle and shoo t at Bf '2 a n d also at -5 fo r only shoot g r o w t h (Fig. 6). 
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Discussion 
The presence of growth inhibitors has been repor ted in desert p lan t s . 
Pa r t s of S. persica, on the galls of which t he present s tudy is based, being said 
to have growth-regulators are reported in d i f ferent par ts (d ry leaves, d ry twigs, 
fresh and dry inner cortex) of this species as tested against germination and 
growth of Cyamopsis tetragonoloba ( K A T H J U et al. 1 9 6 9 ) . 
As compared to the inhibitors, t he knowledge of promoters would be 
more beneficial for the af fores ta ted purposes and improvement of deser t . 
SEN et al. (1969) have repor ted on the presence of growth-promoting principle(s) 
in the s tem of Prosopis juliflora which is also a desert p lan t . Similarly K A T H J U 
et al. (1969) have found t h a t the aqueous ext rac t of d ry s tem of S. persica 
promoted t he root growth of C. tetragonoloba. The dominance of some growth 
promoting substance in the galls of S. persica is very much notewor thy . 
The aqueous extract f r o m the galls of S. persica showed a d i f fe ren t ia l 
specificity when tested against the growth of P. typhoideum and A. longifolia 
seedlings as regards its p romot ing effect. There was absolutely no effect on 
germination b u t the effect on growth was prevalent . The growth-promot ing 
substances appeared to be thermostab le as its effect became more p r o m i n a n t 
in the autoclaved ext rac ts , apparen t ly because the growth-inhibi t ing sub-
stances t u r n e d out to he thermolabile . The thermolabile n a t u r e of the growth-
inhibiting substance has also been reported b y K A T H J U et al. ( 1 9 6 9 ) . The growth-
promoting specificity exhibi ted by the gall ex t rac t was different for t h e two 
plant species tes ted. The radicle was inhibi ted in P. typhoideum but was pro-
moted in A. longifolia till 5 per cent concentra t ion , a l though t h e effect on shoot 
of both the species was promot ing to a d i lu ta t ion of 5 per cent in unau toc laved 
extracts . T h e autoclaved ex t rac t s p romoted t he root and shoot growth in b o t h 
the species b u t for the former in A. longifolia to a certain ex t en t . The p romot ion 
of root g rowth in 1 per cent and t h a t of shoot in 5 per cent concentrat ion took 
place. On A. longifolia seedlings the effect of unautoc laved and autoclaved 
extracts was beneficial, a l though the magn i tude of growth differed in d i f fe ren t 
concetrat ions. The presence of root-promoting substance was fu r ther conf i rmed 
by culturing t he decapi ta ted p lan t f rom the radicle/hypocotyl t ransi t ion region, 
where root fo rmat ion took place abundan t l y in A. longifolia. 
Ext r ac t i on of growth-regulat ing subs tance by centr i fugat ion in wa te r a t 
high gravi ta t ional force and for a considerably long t ime would let more pro-
moting substances to inf i l t ra te in water as compared to crushing when all cells 
are in jured and produce more toxic effect on growth. 
The growth-promot ing substances in unautoclaved ex t rac t s have been 
effective in low concentrat ions whereas t h e y were so in higher ones as well in 
autoclaved extracts . I t was observed t h a t Rf values of t h e promoting sub-
stances var ied for the two species as also for radicle and shoot indicating t h a t 
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there m a y be several g rowth-promot ing substances. The chemical propert ies 
and other physiological effects of t h e growth regulators in S. persica galls as 
compared to known growth regula tors are yet to be analyzed. 
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I N A B I L I T Y A N D D E H Y D R O G E N A S E E N Z Y M E 
A C T I V I T I E S I N P E A S E E D S 
B y 
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HORTICULTURAL RESEARCH INSTITUTE, B U D A T É T É N Y 
S t u d y i n g t he cause of g e r m i n a t i o n inab i l i ty f r o m t h e aspect of s u f f i c i e n t or 
i n s u f f i c i e n t ac t iv i t ies of e n z y m e s ca t a l i z ing t h e g e r m i n a t i o n physiological processes , 
t h e p a p e r f i n d s a co r re l a t ion be tween e x t r a c t a b l e , e x t r a c t a b l e -f- b o u n d a n d topo-
chemica l ly d e t e r m i n e d d e h y d r o g e n a s e a c t i v i t i e s of t h e s eed on one h a n d , a n d per-
cen t age g e r m i n a t i n g c a p a c i t y express ing t h e ra t io of g e r m i n a t i n g and n o n - g e r m i n a t i n g 
seeds, on t h e o the r . 
Introduction 
Severa l a u t h o r s f i n d re la t ions b e t w e e n g e r m i n a t i n g c a p a c i t y a n d its 
d e m o n s t r a t i o n , and ac t iv i t i es of d e h y d r o g e n a s e e n z y m e s con ta ined i n t h e seed 
( L A K O N 1 9 3 9 , 1 9 4 2 , 1 9 4 9 , 1 9 5 0 , 1 9 5 3 , M O R A L E S 1 9 6 3 , P L A U T - H A L F O N 1 9 5 4 ) . 
T h e t o p o g r a p h i c a l d e t e r m i n a t i o n of g e r m i n a t i n g c a p a c i t y (v i ab i l i t y ) in-
t r o d u c e d b y L a k o n consis ts of p r e c i p i t a t i n g wa te r in so lub le , red f o r m a z a n e on 
seed t i ssues p laced in d i l u t ed 2 ,3 ,5 - t r i pheny l - t e t r azo l ium-ch lo r ide a n d dis-
p l a y i n g d e h y d r o g e n a s e a c t i v i t y while t h e inac t ive p laces r ema in w h i t e . O n t h e 
bas i s of t h e co lour ing t h e g e r m i n a t i n g c a p a c i t y can be es tab l i shed a c c o r d i n g to 
F ig . 1. I n th i s c o n t e x t L I N D N E R (1955) p o i n t s out t h a t t o p o g r a p h i c a l g e r m i n a t -
ing c a p a c i t y d e t e r m i n a t i o n r e c o m m e n d e d b y Lakon is b a s e d on t h e s u p p o s i t i o n 
t h a t t h e d e h y d r o g e n a s e a c t i v i t y of germ-cel l s co r r e sponds to t h e g e r m i n a t i n g 
c a p a c i t y . Acco rd ing t o his i nves t i ga t ions , u n d e r special i n f luence ( d r y i n g , seed 
dress ing , h o t w a t e r t r e a t m e n t , etc.) g e r m i n a t i n g c a p a c i t y of seeds dec reased 
m u c h m o r e r a p i d l y t h a n t h e d e h y d r o g e n a s e a c t i v i t y . F r o m th i s obse rva -
t i on L i n d n e r d r a w t h e conclus ion t h a t in t h e s e cases cell ac t iv i t ies w e r e so m u c h 
d i s t u r b e d t h a t t h e TTC (2 ,3 ,5 - t r ipheny l - t e t r azo l ium-ch lo r ide ) test c o u l d n o t be 
u s e d fo r t h e e v a l u a t i o n of g e r m i n a t i n g capac i ty . 
M A C L E O D (1952) e x a m i n e d t h e g e r m i n a t i n g c a p a c i t y and e n z y m e act ivi-
t ies of b a r l e y as a f u n c t i o n of age. W i t h a d v a n c e d y e a r s g e r m i n a t i n g c a p a c i t y 
dec reased t h e m o s t r a p i d l y while d e h y d r o g e n a s e a c t i v i t y could b e d e m o n -
s t r a t e d even w h e n g e r m i n a t i n g c a p a c i t y fel l to zero. 
T h e q u e s t i o n arises h o w close is t h e re la t ion b e t w e e n g e r m i n a t i n g c a p a c i t y 
a n d d e h y d r o g e n a s e a c t i v i t y ? Is t he r e a n y di f ference accord ing t o w h e t h e r 
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dehydrogenases a re determined topochemically or studied independent of the i r 
p lace of act ion? 
Can a closer correlation be disclosed w i t h the germinat ing capaci ty 
according to w h e t h e r it is dehydrogenase ac t iv i ty in general, or as related t o 
subs t ra tes conta ined by the seed, or else the ac t iv i ty of a special enzyme t h a t 
is s tudied ? 
Fig. 1. Colouring of seeds able and u n a b l e to ge rmina te respectively, in t h e course of T T C 
t r ea tmen t (LAKON 1953) ( - T a b l e to ge rmina te , — unable to germinate) 
I t is i m p o r t a n t to answer these questions because a close correlation 
if f o u n d — be tween dehydrogenase activity of seeds and germinat ing capac i ty 
would provide a possibil i ty to approach the causes of enzyme induced germina-
t ion inability, as percentage germinat ing c a p a c i t y expresses the rat io of 
germinat ing and non-germina t ing seeds. In case of a close correlation a n y 
change in th is r a t i o should be ref lected by a changed dehydrogenase ac t iv i ty . 
T h u s , from the e x t e n t of dehydrogenase ac t iv i ty displayed b y a sample of low 
percentage germina t ing capac i ty (i.e. where non-germinat ing seeds prevail) 
a n d t he extent of dehydrogenase activities f o u n d in other samples of h igher 
percen tage germina t ing capaci ty conclusions can be drawn in case of a close 
corre la t ion — on germination inabi l i ty . No d i rec t method of determining ger-
m i n a t i o n inabil i ty is available, since it is only a f t e r having been germinated 
t h a t seeds turn o u t to be either able or unable t o germinate, and , when dry — 
i.e. in advance cannot be s epa ra t ed into germinat ing and non-germinat ing 
seeds. 
Peas are somet imes h a r v e s t e d with a v e r y low percentage germinat ing 
capac i ty ; its unfavourab le economic effects m a k e it necessary to solve t h e 
p rob lem by f i n d i n g the causes of germination inabi l i ty as soon as possible. 
Material and Method 
In one-year o ld pea samples of d i f ferent var ie ty a n d germinat ing c a p a c i t y ex t r ac t ab l e 
as well as ex t rac tab le + bound dehydrogenases of d ry , g r o u n d seed samples on one hand , a n d 
p laces of seed sur face showing dehydrogenase ac t iv i ty , o n the other, were examined as f u n c -
t ions of percentage germina t ing c a p a c i t y . 
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E x t r a c t u b l e degydrogenases were examined w i t h Thunberg ' s methylene b lue t e e h i 
nique. On one h a n d dehydrogenase ac t iv i ty of t h e seed extract w i t h i ts own subs t r a t e s , on 
the o ther succinic acid-, isocitric acid-, and mal ic ac id-dehydrogenase activities were de te r -
mined, where subs t r a t e s (succinic acid, citric acid, mal ic acid and the i r potassic salts respec-
t ively) added to t he enzyme e x t r a c t represented t h e hydrogen donor , a n d methylene b l u e the 
hydrogen acceptor which — wi th t h e in te rvent ion of dehydrogenases was reduced t o leuco-
methylene blue. T h e speed at a n d degree to which t h e blue colour d i sappears indicate t h e ex-
t e n t of t he dehydrogenase ac t iv i ty (BELOSERSKI — PROSKURYAKOV 1956). The rapidly r e d u c e d 
colour is easily reoxidized by the oxygen of the air, t he re fo re these r eac t ions can only be s t u d i e d 
in specially m a d e , evacuahle " T h u n b e r g rec ip ien t s" . 
Before t h e examina t ions t h e seed-coat shou ld be removed as, on one hand , i t does 
not conta in dehydrogenases , on t he other , due t o i t s exchange m a t t e r s inact ivates a g r ea t 
propor t ion of dehydrogenases . W i t h 0.8 percent K 2 H P O , dilution a 20 percent suspens ion 
was m a d e of g round , coat-less seeds, then — a f t e r shaken for t en m i n u t e s — f i l t r a t e d . T h e 
mix tu re ob ta ined b y 1 ml 0.1 mol subs t ra te so lu t ion , 2 ml Sörensen b u f f e r of p H 6 a n d 0.5 
ml 2.67 • 10 ~4 mol methy lene blue solution added t o 5 ml f i l t ra te was evacuated in T h u n -
berg 's t u b e for 3 minutes , then p laced in a w a t e r - b a t h of 37° C, a n d t h e t ime r e q u i r e d for 
the d i sappearance of the blue colour measured. T h e sample i nac t iva t ed by boiling k e e p s i ts 
blue colour. 1 ml 10~ 3 mol me thy l ene blue absorbs 22.41 /,1 hydrogen. Dehydrogenase a c t i v i t y 
f igure was ca lcula ted on this basis; it indicates t h e //1 amount of hydrogen 1 g seed -coa t 
free, air-dry g round pea seed t r ans fe r s in an hour t o t h e methylene b lue through t he a c t i v i t y 
of its dehydrogenases . 
The re la t ive error of measur ing is: m % = ± 3 . 1 5 0 . 
The dehydrogenase ac t iv i ty wi th the own s u b s t r a t e of the seed was also m e a s u r e d , 
wi thou t enzyme ex t rac t being m a d e . In this way ex t r ac t ab l e ± b o u n d dehydrogenase ac t iv -
ities were measu red together ; the i r e x t e n t was i nd i ca t ed by the a m o u n t of the red f o r m a z a n e 
obta ined wi th t h e use of TTC. 
Coat-free g round pea seed was also used t o de te rmine the fo rmazane p r o d u c t i o n of 
pea samples of d i f fe ren t germina t ing capaci ty 7 m l 1 per cent TTC solut ion was p o u r e d o n t o 
a 0.50 g a m o u n t of ground seed, a n d the suspension t h u s ob ta ined shaken for 20 m i n u t e s 
a t room t e m p e r a t u r e . The 1 per cent TTC solution w a s prepared w i t h Sörensen bu f fe r of 6.6 
pH-va lue added . T h e surfaces of t he samples were covered with a to luol layer to keep off t h e 
air, then the samples were i ncuba t ed for 15 hours a t 30° C. Seed f l ou r was subsequent ly sep-
ara ted f rom the solution by f i l t r a t ion , and the r ed fo rmazane p r o d u c e d extracted w i t h ace-
tone . Boiling accelerates t he dissolut ion of f o r m a z a n e . The e x t r a c t was diluted t o a f i n a l 
volume of 100 ml , and its ex t inc t ion measured in Pul f r ich ' s p h o t o m e t e r with S50 colour 
f i l ter used. T h e a m o u n t of f o rmazane corresponding to extinction va lue s read was d e t e r m i n e d 
by means of a ca l ibra t ion curve. The calibration cu rve was drawn in t h e following way : d i f fe r -
en t a m o u n t s of TTC were reduced (in N NaOI I ) w i t h ascorbic acid, fo rmazane p r e c i p i t a t e d 
dissolved w i t h acetone, and ex t inc t ion values of e x t r a c t s diluted t o t h e same f ina l v o l u m e 
p lo t ted against f o rmazane a m o u n t s corresponding t o t h e known a m o u n t s of TTC. 
The ac t iv i ty f igure is: mg formazane /1 g g r o u n d seed, t h a t is, t h e mg a m o u n t of for-
mazane p roduced b y 1 g seed. 
The re la t ive error of measur ing is: m % = ± 0 . 9 1 4 . 
Pe rcen tage germinat ing capac i ty was given b y the number of seeds g e r m i n a t i n g in 
eight days a t room t empe ra tu r e ou t of Í00 pea seeds p laced between w e t layers of f i l te r p a p e r . 
Percen tage ge rmina t ing capaci ty was de termined in each sample f r o m the average of f o u r 
replications. 
Pe rcen tage germinat ing capac i t y was also d e t e r m i n e d topographica l ly . For th is p u r p o s e 
2 X 100 pea seeds were placed in a 1 pe r cent solut ion of TTC solved in Sörensen f u b b e r of p H 
6.6 and incuba ted for 15 hours a t a t empe ra tu r e of 30° C. Due to t h e dehydrogenase a c t i v i t y 
a t places of ac t ive cells red f o r m a z a n e spots a p p e a r e d , which were eva lua ted accord ing t o 
Table 1. 
Results 
Studying the causes of enzyme induced germination inabil i ty the r e l a t ion 
between percentage germinat ing capaci ty a n d activities of dehydrogenases 
ext rac ted (extractable) and no t extracted (extractable-f -bound) from t h e seed, 
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Table 1 
Malic acid, succinic acid and isocitric acid dehydrogenase activities of seed extracts, 
as functions of percentage germinating capacity, in three pea varieties 
(r — correlation coef f ic ien t ) 
V a r i e t y 
Germinating 
capacity 
( % germinated 
seeds) 
Succinic acid 
dehydrogenase 
act ivi ty 
Isoci t r ic acid 
dehydrogenase 
ac t iv i ty 
Malic acid 
dehydrogenase 
ac t iv i ty 
Victory Freezer 54 4.7 7.7 13.5 
(Pisum sativum quadralum) 61 5.9 6.0 15.4 
65 2.7 3.6 12.0 
71 3.6 5.6 5.3 
74 3.1 5.4 15.4 
r = - 0 . 6 2 9 г = —0.565 r = —0.298 
P e t i t Provençal 47 0.5 2.2 3.8 
(Pisum sativum pachylobum) 80 2.8 5.6 17.9 
90 2.7 3.6 4.7 
r = +0 .990 r = + 0 . 6 5 7 r = + 0 . 3 8 2 
Ujmajor i korai Vik tór ia 56 3.1 6.7 
(Pisum sativum pachylobum) 61 ac t iv i t y 2.9 5.7 
69 h a r d l y 2.0 2.9 
75 measurable 2.6 3.6 
92 3.5 6.0 
r = 0 r = + 0 . 2 7 0 r = —0.148 
on the one h a n d , and places of seed su r face showing topochemical ly d e m o n -
strable dehydrogenase a c t i v i t y on the o t h e r , were also examined . 
Table 1 shows the r e l a t ion of malic, succinic and isoci tr ic ac id-dehydro-
genases e x t r a c t e d from t h e seed i.e. e x t r a c t a b l e dehydrogenases t o t h e 
percentage ge rmina t ing c a p a c i t y . 
The a b s o l u t e values of correlation coeff ic ients inc luded in the t ab l e in-
dicate the i n t e n s i t y of corre la t ion while t h e i r signs the d i rec t or inverse cha rac -
t e r of cor re la t ion . 
The r - v a l u e reveals an equal ly loose r e l a t i on between percentage ge rmina t -
ing capacity a n d malic ac id-dehydrogenase ac t i v i t y in all t h r e e varieties. T h e r e 
is a loose connec t ion n o w direct, now inver se according to the v a r i e t y 
between isoci t r ic acid-dehydrogenase a c t i v i t y and ge rmina t ing ability, excep t 
fo r the v a r i e t y " U j m a j o r i kora i Vik tó r i a" , which shows t h e least re la t ion 
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Table 2 
Extractable and extractable -J- bound dehydrogenase activity of pea samples 
of different germinating capacity as related to substrates contained in the seed 
(r = correlat ion coeff ic ient) 
Varie ty 
Germinating capaci ty 
( % of seeds 
germinated) 
Extrac table 
dehydrogenase 
act ivi ty 
Ex t rac tab le bound 
dehydrogenase 
act ivi ty 
Victory Freezer 54 21.5 10.8 
(Pisum sativum quadratum) 61 12.0 11.3 
65 17.9 10.4 
71 18.9 9.7 
74 21.5 
r = - 0 . 2 0 4 
6.6 
r = - 0 . 7 7 4 
TJjmajori korai Viktór ia 56 6.7 4.0 
(Pisum sativum pachylobum) 61 8.9 4.6 
69 3.1 3.5 
75 5.4 4.1 
92 10.7 
r = +0 .399 
6.7 
г = + 0 . 7 2 7 
P e t i t Provençal 47 3.6 2.7 
(Pisum sativum pachylobum) 80 16.5 5.1 
90 6.7 
r = +0 .494 
4.0 
r = + 0 . 7 6 4 
concerning all t h ree enzymes examined in a n y case. And as for t h e succinic 
ac id-dehydrogenase enzyme, in t h e va r ie ty Pe t i t p rovençal , ac t iv i ty increases 
paral lel wi th t h e pe rcen tage germina t ing capac i ty ; according to t h e r -value 
there is a close d i rec t relat ion be tween the two fac to r s , in con t r a s t with t h e 
va r i e ty Victory Freezer where th is relat ion is inverse . 
Table 2 shows t h e relat ion of ex t rac tab le a n d ex t rac tab le -f- hound de-
hydrogenase act ivi t ies wi th the subs t ra tes of the seed to percentage germinat -
ing capaci ty . The t ab l e reveals t h a t a closer r e la t ion can be f o u n d between 
ge rmina t ing capac i ty and enzymes activit ies w h e n dehydrogenases are no t 
ex t r ac t ed f rom t h e seed before ac t iv i ty is measured t h a t is, when dehydroge-
nase (ex t rac tab le -)- b o u n d dehydrogenase) ac t iv i t ies in the seed grists are 
measured t h a n when ac t iv i ty of the enzyme e x t r a c t is de te rmined . 
When compar ing t h e signs o f r -va lues in Tab les 1 and 2 f r o m t h e point of 
view of variet ies examined , we f ind a decreasing ac t iv i ty wi th increasing per-
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cen tage germinat ing capac i ty in t h e va r i e ty Vic tory Freezer, i ndependen t 
of t h e cha rac te r of dehydrogenases s t ud i ed if examined be tween suff ic ient ly 
wide l imi t s ; i.e. the re is an inverse, t h o u g h not equal ly in tensive re la t ion be-
tween t h e two fac tors . When e x a m i n i n g the v a r i e t y Pet i t p rovença l in t h e 
same w a y , we f ind a di rect , more or less intensive relat ion be tween t h e two 
fac tors , in other words an increasing pe rcen tage of germina t ing c a p a c i t y means 
an increased dehydrogenase ac t iv i ty . T h e va r i e ty IJ jmajor i also displays a 
direct re la t ion , hu t here intensive re la t ion can only be found in t h e case of 
e x t r a c t a b l e -f- bound dehydrogenase ac t iv i ty . On t h e bases of all t h i s it can he 
es tabl ished t h a t the var ie t ies e x a m i n e d differ in t h e charac ter of re la t ion be-
tween percentage ge rmina t ing c a p a c i t y and dehydrogenase ac t iv i t ies ; t h e 
m a r r o w f a t pea var ie ty showed t r e n d s con t r a ry to those displayed b y t h e round 
seeded peas . 
T a b l e 3 shows a close corre la t ion between germina t ing capac i t y deter-
mined b y germinat ion a n d t ha t d e t e r m i n e d topographical ly . A compar i son of 
the expe r imen ta l resul ts suggests t h a t viabi l i ty can be more cor rec t ly deter-
mined according to t h e number , size a n d location of dehydrogenase ac t iv i ty 
sites on t h e seed surface t h a n by t h e e x t e n t of ac t iv i ty shown by t h e whole seed. 
Table 3 
Germinating capacity determined by germination and topographically 
(r = correlat ion coefficient) 
Variety 
Germina t ing capacity 
( % of seeds germinated) 
Topographical 
germinating capacity 
( % of seeds germinated) 
r 
Victory Freezer 65 66 
(Pisum sativum quadratum) 54 57 
61 60 
71 71 
74 75 
+0 .786 
Ujmajo r i kora i Viktória 
(Pisum sativum pachylobum) 
61 
69 
75 
96 
62 
70 
80 
92 
+ 0 . 9 4 8 
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D I F F E R E N C E S B E T W E E N T E X A S ( T c m s ) A N D U S D A 
( S c m s ) T Y P E S O F C Y T O P L A S M I C M A L E S T E R I L I T Y 
By 
F . T . O R A B Y 
AGRICULTURAL RESEARCH I N S T I T U T E OF T H E H U N G A R I A N ACADEMY OF SCIENCES. 
MARTONVASAR 
Sign i f i can t d i f fe rences b e t w e e n t h e Texas a n d t h e U S D A t y p e s of cy top la smic 
m a l e s ter i l i ty w e r e o b t a i n e d a t b o t h M a r t o n v á s á r a n d Szen t lő r inc fo r e a r he igh t and 
n u m b e r of l eaves a b o v e the t o p ea r a n d only a t S z e n t l ő r i n c for gra in y ie ld . T h e r e was 
n o s ignif icant d i f f e r e n c e be tween t h e two t ypes for p l a n t h e i g h t e i ther in M a r t o n v á s á r 
o r in Szent lőr inc . T h e two t y p e s of c y t o p l a s m do n o t i n t e r a c t w i th a g iven geno type 
in t h e same m a n n e r . Texas ma le - s t e r i l e is d i s t inc t ly d i f f e r e n t f r o m U S D A male-s ter i le . 
T h e e n v i r o n m e n t h a d a visible e f f e c t on fer t i l i ty r e s t o r a t i o n . 
In t roduc t ion 
I t is we l l -known t h a t t h e c y t o p l a s m m a y a f f c c t ma le s te r i l i ty in inbred 
l i nes of corn and t h e i r h y b r i d combina t i ons . T h e app l i ca t ion of cy top lasmic 
m a l e - s t e r i l i t y has b e c o m e of i nc reas ing i m p o r t a n c e in corn b reed ing p rog rams 
s ince a b o u t 1950. T h i s m a y be d u e t o t h e f ac t t h a t de tasse l ing process in hybr id 
seed co rn p r o d u c t i o n m a y be c r i t i ca l when u n f a v o u r a b l e w e a t h e r occurs, or 
w h e n t h e r e is u n c e r t a i n t y of a d e q u a t e l abour . 
I n corn c y t o p l a s m i c ma le - s t e r i l i t y was f i r s t d iscovered b y RHOADES 
( 1 9 3 1 , 1 9 3 3 ) in a P e r u v i a n s t r a in in 1 9 3 1 . J O N E S , s t a r t i n g in 1 9 4 4 , es tab l i shed 
a c y t o p l a s m i c bas is f o r t h e pol len s te r i l i ty of t w o p l a n t s in a p r o g e n y grown by 
M . T . J E N K I N S ( J O N E S et al. 1 9 5 7 ) . Th i s p rogeny t r a c e d b a c k t o a gene t i c tes ter 
s t ock ( io jap X t e o p o d ) . J O N E S a n d coworkers f o u n d t h a t th i s source of cyto-
p l a s m i c male-s te r i l i ty was a f f e c t e d in i ts express ion b y t h e g e n o t y p e . This 
sou rce was n a m e d U S D A or S t y p e . I n course of deve lop ing i n b r e d l ines f rom 
t h e v a r i e t y Golden J u n e , Rogers in 1944, no t iced a male-s ter i le p l a n t in one of 
t h e p a r t i a l l y i n b r e d l ines. He ou tc ros sed this p l a n t , a n d f o u n d it t o b e a n o t h e r 
s o u r c e of c y t o p l a s m which i nduced male-s te r i l i ty ( R O G E R S E D W A R D S O N 1 9 5 2 ) . 
T h i s w a s t h e T e x a s or t h e T. t y p e . I t was f o u n d , t o o , to be a f f e c t e d b y t h e 
g e n o t y p e . H A D J I K O V ( 1 9 5 9 ) p r e s e n t e d t h e Moldav ian t y p e of c y t o p l a s m i c male 
s t e r i l i t y f r o m a M o l d a v i a n v a r i e t y . 
I n add i t ion , t h e r e are in t h e l i t e r a t u r e desc r ip t ions of t en o t h e r discoveries 
of c y t o p l a s m i c ma le - s t e r i l i t y ( R H O A D E S 1 9 5 0 , J O N E S et al. 1 9 5 7 , BRIGGLE 1 9 5 7 , 
ALIMOVA 1 9 6 2 ) . J O N E S ( 1 9 5 1 ) f o u n d t h a t p l a n t s f r o m these v a r i o u s sources 
d i f f e r e d apprec i ab ly in m a i n t e n a n c e of s ter i l i ty w h e n crossed w i t h t h e same 
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i n b r e d lines. J O N E S (1954) and J O S E P H S O N (1955) found t h a t t he USDA and 
T e x a s cytoplasms al though superf icial ly similar, were different in several ways. 
T h e most easily recognized di f ference was that a given genotype did not neces-
sar i ly have the s a m e degree of male-steri l i ty in Texas cytoplasm as it had in 
U S D A cytoplasm. Li et al. (1963) suggested t h a t the M-type (Moldavian) 
cy top lasm might be similar to t h a t of USDA-type. 
B U C H E R T (1961) discovered a fundamenta l difference between the USDA 
a n d t he Texas cytoplasms. His conclusion was t h a t in USDA cytoplasm only 
t h o s e microspores which contain t h e dominant gene for fer t i l i ty restorat ion in 
U S D A cytoplasm (Rf ; i) will develop into fertile pollen grains, t he microspores 
conta in ing the recessive allele (rf3) abort . In Texas cytoplasm, in contras t , all 
(95 —100 per cent) pollen grains in a plant are fert i le if the p l an t is at least 
heterozygous for t h e dominant gene or genes necessary for fer t i l i ty restoration 
in Texas cytoplasm. B U C H E R T ' S basic conclusions have been confirmed by 
s tud i e s of DuviCK (1965) with d i f fe ren t materials. 
In addition t o the aforement ioned differences, DuviCK (1965) summarized 
t h e phenotypic differences be tween anthers of T and S sterile and partial ly 
fe r t i l e plants. Completely sterile p l an t s in Texas cytoplasm characterist ical ly 
do n o t exert an the rs . In contrast to this many genotypes which are completely 
s te r i le in USDA cytoplasm will e x e r t some or most of the an thers in the tassel. 
I n par t ia l ly fertile p lan ts with T e x a s cytoplasm, an thers which have f rom about 
10 t o 95 per cent aborted pollen grains will usual ly exert , h u t will have a 
character is t ic twis ted , misshapen appearance. In p lants with USDA cytoplasm 
w h i c h have from 50 to 95 per cent abor ted pollen grains, the an thers are usually 
e x e r t e d also, hu t t h e y tend not t o be twisted and misshapen; r a the r they are of 
u n i f o r m dimension throughout t h e i r length. 
Only limited informat ion is available on t he effects of Texas and USDA 
t y p e s of cytoplasmic male-steri l i ty on hybrid per formance . The present study-
w a s , therefore, unde r t aken as an a t t e m p t to invest igate the effect of Texas 
t y p e (Terns) and U S D A type (Sems) of cytoplasmic male-steri l i ty on yields and 
o t h e r agronomic characterist ics of some single and 3-way crosses. 
Material and Method 
T h e following t e r m i n o l o g y is u s e d t h r o u g h o u t t h i s i nves t iga t ion : 
T : The c y t o p l a s m discovered b y ROGERS (1944); S: T h e U S D A t y p e of cy top l a smic 
m a l e - s t e r i l i t y e s t a b l i s h e d by JONES (1944 ) ; M: The M o l d a v i a n t y p e of c y t o p l a s m i c male-
s t e r i l i t y presen ted b y HADJINOV (1954); Cms : A c y t o p l a s m t h a t is a s soc i a t ed w i t h male-
s t e r i l i t y in cer tain g e n i e b a c k g r o u n d . 
T o inves t iga te t h e differences b e t w e e n Texas (Terns) a n d U S D A (Scms) t y p e s of cyto-
p l a s m i c male-s ter i l i ty t h e inbred l ines C53 a n d P39 e a c h w a s p r e p a r e d b y t h e t w o sources 
b y back-c ross ing fo r n -F- 6 genera t ions a n d were received f r o m L. DANIEL ( B u d a p e s t ) . 
I n 1966 t h e f o u r f o r m s of t h e t w o inbreds were c rossed as seed p a r e n t s w i t h mixed 
p o l l e n f r o m the fo l lowing pollen p a r e n t s , C5, M14, ( M 1 4 x 0 1 4 ) , 014, I a l 5 3 , a n d A344 , resu l t ing 
in 24 single and 3 - w a y crosses. 
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Crosses were a r r a n g e d in a T royan S q u a r e design w i t h six replicat ions (DARBY—GIL-
BERT 1958). 
Th i s mater ia l was g rown only in 1967 in two locat ions , Mar tonvásá r on May 5 and 
Szent lőr inc on April 28. E a c h plot consisted of two rows each six meter long. E a c h row was 
p lan ted b y 15 hills and t h i n n e d to one p l a n t pe r hill resul t ing in 30 plants per p o t . In Marton-
vásár t h e l and used has been cul t ivated only b y corn since 1962. In a u t u m n , 196 5, fo rm yard 
manure a t a ra te of 521 q / h a was added to t h e land before p lowing . Pétisó con ta in ing 20.5 per 
cent ( N H 4 ) N 0 3 at the r a t e of 174 kg/ha was a d d e d in spring, 1966. Supe rphospha t e conta ining 
Fig. 1. Fert i le , sterile a n d part ial ly fer t i le an the r s 
17.5 per cen t P 2 0 5 a t a r a t e of 347 kg/ha , kálisó containing 40 per cent K 2 0 a t a r a t e of 139  
kg/lia were added in a u t u m n , 1966. Linzisó containing 22.5 per cent ( N H , ) N 0 3 a t A ra te of 
347 k g / h a was added in spr ing , 1967. Af te r p l an t i ng Hungazin a t A r a te of 4.3 k g / h a was added 
for weed control . 
I n Szentlőrinc the l a n d used was cu l t i va t ed in 1966 b y wild heliotrope (Phacelia tan-
cetifolia Ben th . ) . Farm y a r d m a n u r e at a r a t e of 347 q/ha was a d d e d to the land before plowing 
in 1966. Linzisó containing 22.5 per cent (N11,) N 0 3 at a ra te of 347 kg/ha was a d d e d in spring, 
1967. Befo re plant ing herb ic ides K-64 a t t he r a t e of 6.9 kg /ha , Afalon a t a r a t e of 3.6 kg/ha 
and Arezin a t a ra te of 2.6 kg /ha were used for weed control . 
D a t a were collected on 13 agronomic characters , a m o n g t h e m the fol lowing: 1. Grain 
yield, 2. P l a n t height, 3. E a r height , 4. N u m b e r of leaves above t h e top ear, 5. Fe r t i l i t y restora-
t ion. 
Gra in yield data were obta ined in kg pe r plot and conver t ed to quintals (100 kg) per ha 
a t 15 pe r cen t moisture. A d j u s t m e n t s for yield were calculated in a few instances, on the basis 
of s t and c o u n t when t he p l a n t populat ion d i f fered from 30 p l a n t s per plot. 
T o determine p l an t he ight and ear he igh t 10 a l t e rna te p l a n t s per plot were measured 
f rom g round level to the f i r s t branch of t he tassel and to t he ear node. Measuremen t s were 
recorded in cm. 
T h e number of leaves above the top ear-node were c o u n t e d on ten a l t e r n a t e plants 
per p lo t . 
All progenies were examined for degree of sterility a n d t he plants were classified as 
fertile, pa r t i a l l y sterile, a n d sterile. I l lus t ra t ions of the three c l i sses a n shown in Fig. 1. 
All d a t a were s ta t i s t ica l ly analyzed to determine the significance of t h e difference 
between t h e mean values of t he t r e a t m e n t s according to the fac tor ia l m a t i n g design I I . of 
COMSTOCK — ROBINSON (1948, 1952) where each of a group of pa ren t s used ma te rna l l y are 
mated to each of ano ther g roup of pa ren t s used paternal ly . All significant d i f ferences were 
calculated f r o m the expe r imen ta l error of each exper iment . 
T h e meteorological d a t a during 1967 in Mar tonvásár a n d Szentlőrinc are presented 
in Tab le 1. 
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Table 1 
Meteorological 
Mar tonvásá r , 1967 (Mv) and 
April May 
Mv Szl Mv Szl 
N u m b e r of rainy days  16 11 10 13 
R a i n f a l l , mm 
in the 1st ten d a y s  20 24 15 10 
in the 2nd ten d a y s  10 28 10 114 
in the 3rd ten d a y s  30 34 60 27 
M o n t h - t o t a l  60 86 85 151 
M e a n of the years 1901 — 40 46 61 66 74 
D e v i a t i o n from the m a n y years ' mean  14 25 19 77 
D a i l y mean t empera tu re 
in the 1st ten days  10.1 10.2 16.0 15.9 
in the 2nd ten days  14.1 14.8 19.5 19.2 
in the 3rd ten d a v s  10.3 10.4 17.2 18.5 
M e a n tempera ture in t h e mon th  11.5 11.9 17.6 17.9 
M e a n of the years 1911 — 50 10.1 10.6 15.9 15.6 
Dev ia t i on  1.4 1.3 1.7 2.3 
Results 
Grain yield. D a t a presented in Table 2 show the effects of t y p e of cyto-
p l a s m , pollen pa ren t s , and their interact ion at Mar tonvásár and Szentlőrinc in 
1967. Scms type of cytoplasmic inale-sterility raised significantly the grain 
y ie ld a t Szentlőrinc. The effect of t h e pollen pa ren t s was signif icant at the two 
locat ions whereas, t h e interact ion was only s ignif icant at Mar tonvásár . 
Plant height. While there were no significant differences in p lant height 
d u e t o different t y p e s of cytoplasm t h e effects of pollen parents and t he interac-
t i o n between t y p e of cytoplasm a n d pollen paren t s were signif icant at the two 
locat ions (Table 3). 
Ear height. T h e effect of t y p e of cytoplasm, pollen p a r e n t s and the i r 
in te rac t ion on ear height are shown in Table 4. Scms type of cytoplasmic male-
s te r i l i ty gave signif icantly higher ears at the two locations of exper imenta t ion . 
I n bo th Mar tonvásár and Szentlőrinc, the effects of pollen pa ren t s and the 
in te rac t ion of t y p e of cytoplasm a n d pollen pa ren t s were s ignif icant . 
Number oj leaves above the top ear. Number of leaves above t h e top ear was 
signif icantly af fec ted by type of cytoplasm and pollen parents . T h e interaction 
be tween type of cytoplasm and pollen parents h a d no significant effect (Table 5). 
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data 
Szentlőrinc, 1967 (Szl) 
J u n e J u l y August September October 
Mv Szl Mv Szl Mv Szl Mv Szl Mv Szl 
8 10 8 7 5 4 12 9 5 4 
34 39 51 49 1 2 16 17 9 3 
17 14 11 5 24 1 64 45 0 1 
3 19 0 1 0 2 3 22 7 12 
54 72 62 55 25 5 89 64 16 16 
62 83 50 61 52 58 52 61 53 72 
- 8 — 11 12 - 6 - 2 7 - 5 3 37 3 - 3 7 - 5 6 
18.5 18.8 22.9 23.2 23.9 25.1 21.0 22.5 15.0 16.9 
17.1 17.6 24.4 24.3 20.9 21.7 16.3 17.6 13.1 17.2 
24.7 23.2 25.0 27.4 19.5 22.3 17.0 19.6 11.2 13.7 
20.1 19.9 24.1 25.0 21.4 23.0 18.1 19.9 12.2 15.9 
19.1 19.2 21.5 21.3 20.7 20.8 15.7 16.2 10.6 10.8 
1.0 0.7 2.6 3.7 0.7 2.2 2.4 3.7 2.1 5.1 
Tcms t y p e of cytoplasmic male-s ter i l i ty reduced s igni f icant ly the n u m b e r of 
leaves above t h e top ear a t b o t h locations. 
Fertility restoration. D a t a presented in Table 6 show n u m b e r of t o t a l 
p lan t s examined for fe r t i l i ty , t o t a l n u m b e r of sterile, pa r t i a l ly ferti le, fer t i le 
p lants , and t h e percentage of fert i le p l an t s a t both M a r t o n v á s á r and Szent-
lőrinc in 1967. I n most cases fer t i l i ty percen tage was a l i t t le b i t higher a t Mar-
tonvásá r t h a n a t Szentlőrinc. C5 as pollen p a r e n t had no ab i l i ty to restore T c m s 
or Scms. Ole, l a 153 a n d A344 restored completely T c m s and they h a d no 
abil i ty t o res tore Scms t y p e of Cytoplasmic male s ter i l i ty . 
T c m s t y p e was res tored b y di f ferent pollen pa ren t s in a per cent of 59.3 
and 57.8 a t Mar tonvásá r a n d Szentlőrinc respectively. T h e restorat ion pe rcen t -
age for Scms was 0.5 and 0.4 a t bo th Mar tonvásá r and Szent lőr inc respect ively . 
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Table 2 
Grain yield on 15% moisture in q/ha as influenced by type of cytoplasm, different pollen parents and their interaction 
Martonvásár — Szentlőrinc, 1967 
T y p e of 
cy to -
p lasm 
Polleil p a r e n t 
C5 1 M14 ( M 1 4 X 0 1 4 ) 0 1 4 I a l 5 3 A344 Mean 
Mv Szl 1 M v Szl Mv Szl Mv Szl Mv Szl Mv Szl Mv Szl 
Terns 
Scms 
Mean 
66.10 
68.28 
67.19 
69.74 
71.98 
70.86 
59.06 
56.25 
57.66 
69.38 
76.98 
73.18 
68.12 
62.56 
65.34 
70.83 
70.17 
70.50 
63.85 
69.84 
66.84 
64.94 
74.58 
69.76 
63 38 
63 23 
63 30 
64.69 
69.32 
67.00 
60.52 
56.82 
58.67 
64.74 63.50 
64.58 1 62.83 
64.66 63.16 
67.39 
71.28 
69.34 
L.S.D. for pollen parents 5 % level 
L.S.D. for interaction 5% level 
Mv 
NS 
3,54 
5,00 
Szl 
3,75 q/ha 
5,00 q/ha 
NS 
Table 3 
Mean height of corn plants in cm as influenced by type of cytoplasm, different pollen parents and their interaction 
Martonvásár—Szentlőrinc, 1967 
T y p e of 
cyto-
p lasm 
Pollen p a r e n t 
CS M14 ( M 1 4 X 0 1 4 ) 0 1 4 j I a l 5 3 A344 Mean 
Mv Szl Mv Szl Mv Szl Mv Szl i Mv Szl Mv Szl Mv Szl 
Tcms 
Scms 
Mean 
231.0 
231.5 
231.2 
247.0 
250.3 
248.6 
204.7 
200.7 
202.7 
229.8 
223.1 
226.5 
202.6 
198.2 
200.4 
224.6 
220.3 
222.4 
192.2 
202.2 
197.2 
202.9 
224.7 
213.8 
214 8 
202.5 
208.7 
222.5 
217.4 
220.0 
199.8 
201.4 
200.6 
207.8 
209.2 
208.5 
207.5 
206.1 
206.8 
222.4 
224.2 
223.3 
Mv Szl 
L.S.D. for type of cytoplasm 1% level NS NS 
L.S.D. for pollen parents 1% level 6,3 4,6 cm 
L.S.D. for interaction 1% level 8,9 8,6 cm 
Table 4 
Mean height of ears cm as influenced by type of cytoplasm, different pollen parents and their interaction 
Martonvásár — Szentlőrinc, 1967 
T y p e of 
cyto-
p lasm 
Pollen p a r e n t 
C5 M14 ( M 1 4 X 0 1 4 ) 0 1 4 I a l 5 3 A344 Mean 
Mv Szl Mv Szl Mv Szl Mv Szl Mv Szl Mv Szl Mv Szl 
Tcms 83.4 78.6 71.5 75.1 68.1 71.8 58.5 58.0 71.4 72.8 67.9 68.2 70.2 70.8 
Scms 81.9 82.2 73.2 76.5 69.2 72.4 68.0 72.2 72.3 72.2 69.3 68.1 72.3 73.9 
Mean 82.6 80.4 72.4 75.8 68.6 72.1 63.3 65.1 71.9 72.5 68.6 68.1 71.2 72.4 
Mv Szl 
L.S.D. for type of cytoplasm 5% level LT 1,T cm 
L.S.D. for pollen parents 1% level 3,9 3,8 cm 
L.S.D. for interaction 1% level 5,5 5,4 cm 
Table ä 
Mean number of leaves above the top ear as influenced by type of cytoplasm, different pollen parents and their interaction 
Martonvásár—Szent lőr inc , 1967 
T y p e of 
cy to-
p lasm 
Pollen p a r e n t 
an C5 [ M14 ( M 1 4 X 0 1 4 ) 0 1 4 I«1S3 A344 Me 
Mv Szl Mv Szl Mv Szl Mv Szl Mv Szl Mv Szl Mv Szl 
Tcms 
Scms 
Mean 
I 
I 
I 
5.45 
5.68 
5.57 
.S.D. for 
.S.D. for 
„S.D. for 
5.56 
5.71 
5.63 
type of 
pollen p 
interacti 
5.80 
6.00 
5.90 
cytoplasn 
arents 1°/ 
on 1% le 
5.83 
5.80 
5.82 
l 5 % lev 
0 level 
vel 
5.24 
5.44 
5.34 
el 
5.33 
5.48 
5.41 
4.75 
5.00 
4.88 
Mv 
0,1C 
0,24 
NS 
4.52 
4.84 
4.68 
S 
0 
0, 
N 
5.36 
5.34 
5.35 
zl 
09 
22 
S 
5.39 
5.47 
5.43 
5.09 
5.21 
5.15 
5.08 
5.05 
5.07 
5.28 
5.44 
5.36 
5.29 
5.39 
5.34 
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Table 6 
Fertility restoration as influenced by different types of cytoplasm and different pollen parents 
Martonvásár — Szentlőrinc, 1967 
No. of plants Pollen product ion 
% of 
Pedigree T o t a l Sterile Par t ia l Ferti le 
fertil i ty 
Mv Szl Mv Szl Mv Szl Mv Szl Mv Szl 
C53 Tcms X C5 178 184 178 179 — 3 — 2 0.0 1.1 
n X M14 180 176 127 141 39 26 14 9 7.8 5.1 
„ X ( M 1 4 X 0 1 4 ) 180 190 56 59 17 23 107 108 59.4 56.8 
„ X 0 1 4 180 179 1 — — — 179 179 99.4 100.0 
X X a l 5 3 179 176 4 8 — — 175 168 97.8 95.8 
n X A344 180 178 — 8 11 — 169 170 93.9 95.5 
C53 Scms X C5 178 178 176 178 — — 2 — 1.1 0.0 
il X M14 180 179 180 179 — — — — 0.0 0.0 
il X ( M 1 4 x 0 1 4 ) 180 179 180 178 — — — - 0.0 0.0 
il X 0 1 4 180 184 180 184 — — — — 0.0 0.0 
il X I a l 5 3 180 175 179 175 — — — — 0.0 0.0 
il X A344 180 172 178 172 2 — — — 0.0 0.0 
P39 Tcms X C5 180 173 180 173 — — — — 0.0 0.0 
о 
X M14 170 182 150 159 3 7 17 16 10.0 8.8 
îf X ( M 1 4 x 0 1 4 ) 180 177 50 31 27 51 103 95 57.2 53.7 
„ X 0 1 4 180 188 8 11 — — 172 177 95.6 94.1 
1С X I a l 5 3 180 173 — 14 10 — 170 159 94.4 91.1 
X A344 180 178 12 15 — — 168 163 93.3 91.6 
P39 Scms X C5 180 181 171 181 9 — — — 0.0 0.0 
,, X M14 180 131 177 130 3 1 — — 0.0 0.0 
„ X ( M 1 4 X 0 1 4 ) 180 153 170 145 6 4 4 4 2.2 2.6 
„ X 0 1 4 178 135 162 131 13 — 3 4 1.7 3.0 
„ X I a l 5 3 179 143 178 143 1 — — — 0.0 0.0 
" 
X A344 178 178 174 178 4 — — — 0.0 0.0 
T y p e of ctyoplasm 
Tcms 2147 2154 766 798 107 110 1274 1246 59.3 57.8 
Scms 2153 1987 2105 1974 38 5 10 8 0.5 0.4 
Discussion 
Concerning the differences between Tcms and Scms male-steri l i ty, until 
t h i s invest igat ion no data were available in the l i terature about the differences 
between the two types in yield and other agronomic characterist ics. 
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Yie ld data p re sen ted in T a b l e 3 show t h a t crosses hav ing Sems male-
ster i le surpassed those having Terns t y p e in the average of the two locations 
by 2.2 pe r cent. C5 as a pollen p a r e n t surpassed A 344 in the average of the to 
location s b y 2.9 p e r c e n t . I t is in te res t ing to see t h a t t h e combina t ions of Sems X 
C5 surpassed those of Terns X A 344 in the average of t h e two locat ions by 9.3 
per c e n t . 
I t is an evidence t ha t d i f ferences obta ined in yield a p p a r e n t l y were 
d e p e n d e n t upon t h e in teract ion of a specific geno type wi th a specific cyto-
p la sm. 
Besides the y ie ld ing abil i ty, p l a n t height , ear height , and n u m b e r of 
leaves above the t o p ear were a f fec ted s ignif icant ly b y the in te rac t ion between 
t y p e of cytoplasm a n d pollen p a r e n t s . 
I t seems also t h a t par t icu lar genotypes , cy top lasm, and the i r in terac t ions 
a p p e a r t o be i m p o r t a n t in expression of these charac te r s . 
D a t a presented in Table 6 show tha t the Texas male-s ter i l i ty was dis-
t i nc t l y different f r o m USDA male-s ter i l i ty . Tes te rs t h a t res tored fer t i l i ty t o 
t h e T e x a s type did n o t act as res torers to the o the r male-steri le. A complete ly 
male-s ter i le progeny was produced when C53 Scms was pol l inated b y the six 
pollen parents . W h e n P39 Scms was poll inated b y t h e same pollen pa ren t s , it 
gave a varying n u m b e r of par t i a l ly fert i le p lan t s . The da ta in Tab le 6 show 
va r i ab i l i t y in degree of expression of fer t i l i ty res tora t ion among crosses 
b e t w e e n a common tes te r and d i f fe ren t lines hear ing the same source of 
s te r i l i ty . Some male-ster i le pa ren t s m a y have been heterozygous for a modif ier 
gene or genes which , when complemented b y t h e male p a r e n t genotype, 
resu l ted in steril i ty. 
Mos t F1 popu la t i ons involving ( M 1 4 x 0 1 4 ) pollen pa ren t segregated for 
s t e r i l i t y , suggesting t h a t the single cross may h a v e been he terozygous for the 
r e s to re r gene or genes. M14 pollen p a r e n t in te rac ted specifically wi th the Texas 
male-s te r i le giving F x popula t ions p r edominan t in sterile p lan t s . 
Modifiers in i n b r e d lines in f luence the expression of cytoplasmic male-
s t e r i l i t y to a greater degree in U S D A t h a n in t h e Texas male-ster i le . 
T h e env i ronmenta l inf luence on fert i l i ty r es to ra t ion can be easily de tec ted 
f rom T a b l e 6. In m o s t cases pe rcen tage of fe r t i l i ty res tora t ion was higher a t 
M a r t o n v á s á r than a t Szentlôrinc. Meteorological d a t a in Table 1 indica te t h a t 
a t t h e t i m e of f lower ing (July) t h e t o t a l rainfall a t Mar tonvásá r was 62 m m and 
the m e a n t e m p e r a t u r e was 24.1 °C, whereas, in t h e same period a t Szent lôr inc , 
the t o t a l rainfall was 55 m m and t h e mean t e m p e r a t u r e was 25 °C. 
L i et al. (1963) suggested t h a t (M-type) Moldavian cy top l a sm migh t he 
s imi lar t o t ha t of S - t y p e . I t was f o u n d t h a t 014 as a tes te r res tored complete ly 
t h e Moldavian sterile cytoplasm, also M14 in combina t ion wi th t h e Moldavian 
ster i le cytoplasm gave 50 per cent a n d 80.8 per cen t fert i le p l an t s in 1966 and 
1967 respectively (ORABY 1968). N e a r l y all F1 popu la t ions resul ted f r o m Scms 
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cy top lasm in combina t ions wi th 014 or M14 were sterile at bo th Mar tonvásá r 
a n d Szentlőrinc. 
This is a clear indicat ion t h a t (M-type) Moldavian cy toplasm is n o t similar 
t o t h a t of (S-type) USDA cy top la sm, or there are o the r genes in b o t h C53 Scms 
a n d P39 Sems which masked t h e effect of the two tes ters 014 a n d M14 in 
res tor ing the (S-type) and those genes may no t be found in t h e inbred line 
W F 9 Mcms. 
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VARIA 
W I N T E R W H E A T K I S Z O M B O R I 1. 
Taxonomic place: Triticum aestivum L. var. erythrospermum ( K Ö R N . ) MSF. 
Origin: P r o d u t t o r e 1 3 x K o m p o l t i 169 
Beginning of breeding: 1963, Kiszombor . 
Breeder: Dr . J á n o s Lelley, Dr . László Parádi a n d Zsigmond Sa rkad i . 
State qualification: Provis ional ly certified improved var iety, 1968. 
General characterization: Fa i r ly win te r -hardy a n d d rough t - res i s t an t medium early va r ie ty , 
wi th a r i s t a t e ears and red grains, good p roduc t iv i ty and m e d i u m flour q u a l i t y . I t s 
yield level is close to t h a t of Bezostaya 1. 
Morphological description : 
Boot system: roots p e n e t r a t e the soil to near ly 1 m : root s y s t e m ra ther s t rong. 
Shoot system : vigorous deve lopment , f a v o u r a b l y p roduc t ive stooling, high s t ab i l i ty 
(4.5) and an e x t r e m e capaci ty for regenera t ion (SZABÓ 1969). 
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Straw: m e d i u m high, its he igh t is an average of 88 cm (ranges f r o m 85 to 92 cm), t h i ck , 
s t r o n g , light yellow. 
Foliage: genera l ly u p s t a n d i n g (even when y o u n g ) , linear l anc i fo rm, broad, ash-green , 
a r c h e d leaf blade. 
Ear: a w n e d , fusiform, whi t ish-yel low; m a t u r e ears are drooping. Average n u m b e r of 
f l ower s in the spikelets is 3, readily po l l i na t ed ; number of g ra in per ear : 19—22. 
N u m b e r of ears per m 2 : 460—470. W e i g h t of ear: 0.804 g. Lamellae of sho r t 
a w n e d glumes are ova l , apices simple. 
Caryopsis : s q u a t egg-shaped w i t h a b lunt a p e x ; 6 m m long a n d 3.5 m m broad; r o u n d e d 
s q u a r e scutellum. R e d - b r o w n grain, w i t h slightly glassy f rac tu re . I n t e n s i v e 
v e n t r a l line. Thousand-gra in-weight 41 — 44 g. Medium f lou r qual i ty ( B 4 — B , ) . 
N o t inclined to d ropp ing though easy t o t h r a sh . 
Biological characters : 
Germination: min imum t e m p e r a t u r e -(-2, m a x i m u m 35°C. 
Vegetative period: from sowing t o m a t u r i t y a n average of 260 days . 
Development : rap id and v igorous , early ear ing . Development a n d r ipening s o m e w h a t 
q u i c k e r t han in B e z o s t a y a 1. 
Winter hardiness: good, t h o u g h lower t h a n in Bezostaya 1. 
Disease resistance : while s o m e w h a t susceptible to leaf- and s t em r u s t , still escapes in-
f ec t i on , due to its r a p i d development . 
Farm technology requirements : 
Sowing: accord ing to the b reede r ' s suggest ion i t is to be sown ear ly , possibly a t t h e 
b e g i n n i n g of October . Sowing dep th is 5 — 6 cm in a se t t led soil. Seed r e q u i r e m e n t 
is 3.4 — 3.6 million germs/cad .yoke (1 cad .yoke = 5754.56 m 2 ) . 
Soil requirement: warm soils w i t h good w a t e r m a n a g e m e n t and r i ch nu t r i en t c o n t e n t . 
I t m a k e s high yield r e t u r n s for large fert i l izer doses (SZABÓ 1969). 
Productivity : 2 1 — 2 6 q / c a d . y o k e ( = 5754 .56 m 2 ) . 
Area of cultivation: successfully g r o w n in the midd le a n d southern reg ions of H u n g a r y ; i ts 
p r o d u c t i o n is r e c o m m e n d e d for i r r iga ted areas. 
* 
Prepa red a t the Universi ty of Agrar ian Sciences, Dept . of B o t a n y , Debrecen. 
G Y . M Á N D Y 
R E F E R E N C E S 
SZABÓ, M. (1969): F a j t a és kö rnyeze t kö lcsönha tása őszi búza fa j t aösszehason l í tó k ísér le tek-
ben . . . ( I n t e r a c t i o n be tween v a r i e t y and e n v i r o n m e n t in c o m p a r a t i v e trials of w i n t e r 
whea t va r i e t i e s . . .) 1968. év i Országos F a j t a k í s é r l e t e k . O M F I . B u d a p e s t . 
G E N E T I C I N V E S T I G A T I O N I N A E G I L O P S 
Inves t iga t ions into the species-relat ionship of t h e genus Aegilops da tes hack t o t he 
e a r l y pa r t of t h e p re sen t century. S t a r t i n g f rom t h e p ioneer work of K i h a r a and his associa tes 
th i s aspect ha s been deal t with b y d i f f e r en t workers all over the world. T h e genome-ana ly t ica l 
w o r k of the K i h a r a school u l t ima te ly led to the f o r m u l a t i o n of specif ic genome symbols for 
a l m o s t all the species of Aegilops (KIHARA 1963). H o w e v e r , in spite of t h i s thoroughness of Ki -
h a r a ' s m o n u m e n t a l work, the d i f f e r en t species of Aegilops do not a lways b e h a v e in accordance 
w i t h their genome symbols . Pe rhaps , t h i s is because of t h e fac t tha t in ce r t a in cases the symbo l s 
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were no t assigned t o t h e different species on the basis of d i rec t and concrete genome ana ly t i ca l 
work b u t with t he he lp of indirect ev idence (CHENNAVEERAIAN 1960). W e feel t h a t in ce r t a in 
cases t he present genome-symbols of Aegilops species need some sort of modif ica t ion t o be 
b r o u g h t into a g r e e m e n t with prac t ica l experience. T h e purpose of the p r e s e n t inves t iga t ion 
was to s tudy the a f f i n i t y among d i f f e r e n t species of Aegilops through hybr id iza t ion . 
Table 1 
Record of hybridization between Aegilops species 
( diploid X diploid) 
Combinations Year No. of flowers No . of seeds Percen tage of Percentage 
crossed ob ta ined seed-set t ing of sprout ing 
Ae. speltoidesX 1968 236 0 0 0 
Ae. longissima 1970 120 0 0 0 
Ae. umbellulataX 
Ae. squarrosa 1969 30 0 0 0 
Ae. umbellulataX 
Ae. mutica 1969 24 1 4.17 0 
Ae. umbellulataX 
Ae. caudata 1969 24 0 0 0 
Ae. muticaX 
Ae. sharonensis 1969 24 0 0 0 
Ae. mutica X 
Ae. speltoides 1969 28 0 0 0 
Ae. squarrosa X 
Ae. mutica 1969 162 0 0 0 
Ae. caudataX 
Ae. squarrosa 1970 80 0 0 0 
Ae. caudataX 
Ae. speltoides 1969 100 0 0 0 
Ae. caudataX 
Ae. squarrosa 1970 54 0 0 0 
Ae. speltoidesX 
Ae. caudata 1970 220 0 0 0 
Ae. caudataX 
Ae. speltoides 1970 120 0 0 0 
1270 1 0.08 0 
Exper imen t s were conducted a t t h e exper imenta l ga rden of the Agr icu l tura l Resea rch 
I n s t i t u t e , M a r t o n v á s á r during 1968—70. Plants were ra ised with a spac ing of 3 0 x 2 0 cm. 
E a c h year crosses were made be tween all the possible combinat ions of Aegilops species. T h e 
emascula t ion was d o n e wi th the help of a f ine forceps a n d pollination was done 2 days a f t e r 
emascu la t ion by p lac ing 2 mature a n t h e r s in each f lower . Wherever possible, reciprocal crosses 
were made to fac i l i t a te the process of seed-sett ing. 
Hybr id seeds ob ta ined f rom t h e succesful crosses were sown in t he n e x t season to s t u d y 
t he e x t e n t of sp rou t ing . After sp rou t ing , critical obse rva t ions were m a d e regarding h y b r i d 
l e tha l i ty and surv iva l . Af t e r harvest t h e seed-yield of h y b r i d F , plants was de termined in t h e 
l abo ra to ry . 
Crossability. Close observat ion of Table 1 shows poor compat ib i l i ty among the diploid 
species of Aegilops. O u t of a total 1270 f lowers crossed, on ly 1 seed was ob t a ined . This single 
succesful seed-set t ing was observed in Ae. umbellulataX Ae. mutica, however , even this single 
seed was infertile. I t is to be a d m i t t e d in this connect ion t h a t the n u m b e r of flowers crossed 
in cer ta in combina t ions was not a d e q u a t e . 
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In t he second group of interspecific hybr id i za t ion , t h a t is between diploid a n d te t ra-
ploid p lan t s the re was slight i m p r o v e m e n t in seed-se t t ing as e igh t seeds were o b t a i n e d out of 
448 f lowers crossed (Table 2). In the hybr id i za t ion between Ae. ovata and Ae. longissima, 
a few seeds were ob ta ined when t h e te t raploid p l a n t was used as m o t h e r . However , t h i s cannot 
be accepted as t he general t r e n d , as in o ther cases where a t e t r ap lo id Aegilops a c t e d as the 
female p a r e n t , no seed was ob ta ined , whereas diploid oX t e t r ap lo id о did p roduce seeds as 
evidenced by t he Ae. squarrosaX Ae. crassa a n d Ae. squarrosaX Ae. ventricosa crosses. 
Table 2 
Records of hybridization between Aegilops species 
(diploid X tetraploid) 
Combinat ions Yea r No. of flov 
crossed 
Ae. longissima X 
Ae. cylindrica 1968 90 
Ae. ovata X 
Ae. longissima 1 9 6 8 - 6 9 24 
Ae. squarrosa X 1969 48 
Ae. ovata 1970 112 
Ae. ovata X 
Ae. squarrosa 1970 54 
Ae. triuncialis X 
Ae. caudata 1969 42 
Ae. squarrosaX 
Ae. crassa 1969 34 
Ae. squarrosaX 
Ae. ventricosa 1969 44 
448 
No. of seeds 
obtained 
Percentage of 
seed-setting 
Percentage 
of sprouting 
0 0 0 
4 16.67 75.00 
0 0 0 
1 0.90 0 
0 0 0 
0 0 0 
1 2.94 0 
2 4.76 0 
8 1.78 
The s i tua t ion is s l ightly improved in the case of te t rap lo id X tetraploid crossings, per-
haps because of t he u n i f o r m i t y in chromosome n u m b e r of the t w o parents . The h ighes t per-
centage of seed-set t ing was 8.33, obtained f r o m Ae. triuncialisX Ae. biuncialis. and i t s recipro-
cal. Combina t ions of Ae. triuncialis and Ae. biuncialis with Ae. ovata were unsuccess fu l when 
Ae. ovata was used as the male pa ren t . On t he o t h e r hand, crosses between Ae. ovata a n d Ae. 
biuncialis h a v i n g Ae. ovata as t h e female p a r e n t gave a seed yield of 4.17 per cen t (Table 3). 
W i t h the except ion o f . t h r e e instances, h y b r i d seeds were infert i le in all cases. I n the 
case of Ae. ovata X Ae. longissima and Ae. triuncialisX Ae. biuncialis, the percentages of sprout-
ing were 75.00 and 100.00 respectively. The sprout ing was also qui te sa t i s fac to ry in Ae. 
biuncialis X Ae. triuncialis (Table 3). 
E x a m i n a t i o n of fe r t i l i ty . We could not m a k e any pollen fer t i l i ty examina t ions in the 
three in terspecif ic F , combina t ions . However , all the three h y b r i d combinat ions produced 
seeds in the F , generat ion. T h e seeds o b t a i n e d f r o m Ae. ovataXAe. longissima were all 
shrivelled and did not ge rmina t e in the cor responding genera t ion . The o ther t w o combi-
na t ions gave surpr is ingly high yield. Table 4 gives an account of t h e ferti l i ty of t hese hybr ids . 
Our observa t ions show v e r y poor compa t ib i l i ty within t he genus Aegilops. T h e d i p l o i d x 
diploid interspecif ic crosses set seed in only one ins tance. No h y b r i d seed was o b t a i n e d even 
in those cases where the two p a r e n t s came f r o m the same genomic group, for e x a m p l e , Ae. 
speltoidesX Ae. longissima a n d Ae. umbellulataX Ae. caudala. I n connection wi th t h e failure 
of seed-set t ing in the l a t t e r case, i t can be said t h a t the genomes of umbel lula ta (Cu) a n d cau-
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d a t a (С) need f u r t h e r intensive e x a m i n a t i o n for the de te rmina t ion of t he i r exac t re la t ionship. 
K i h a r a ' s nomenc la tu re was doub t ed b y SEABS (1948) as an overemphas iza t ion of the closeness 
of re la t ionship . 
Table 3 
Records of hybridization between Aegilops species 
(tetraploid X tetraploid) 
Combinations Year No. of flowers 
crossed 
No. of seeds 
obtained 
Percentage of 
seed-setting 
Percentage 
of sprouting 
Ae. triuncialis X 
Ae. ovata 1 9 6 9 2 8 0 0 0 
Ae. ovata X 
Ae. biuncialis 1 9 6 9 4 8 2 4 . 1 7 0 
Ae. biuncialis X 
Ae. ovata 1 9 7 0 2 4 0 0 0 
Ae. cylindricaX 
Ae. triuncialis 1 9 7 0 6 0 1 1 . 6 7 0 
Ae. triuncialis X 
Ae. biuncialis 1 9 6 9 2 4 2 8 . 3 3 1 0 0 . 0 
Ae. biuncialisX 
Ae. triuncialis 1 9 6 9 8 4 7 8 . 3 3 2 8 . 5 7 
2 6 8 1 2 4 . 4 8 
Table 4 
Seed production in Fl hybrids 
Combinat ions Yea r No. of p l an t s 
examined 
Seed/plant Seed/ear 
Ae. ovata X 
Ae. longissima 1 9 6 8 - 6 9 2 8 . 0 1 . 7 8 
Ae. biuncialis X 
Ae. triuncialis 1 9 7 0 2 1 1 5 . 5 2 . 1 6 
Ae. triuncialis X 
Ae. biuncialis 1 9 7 0 2 2 6 6 . 0 4 . 8 8 
Among the d ip lo idX te t rap lo id combinat ions , seed-set t ing in Ae. squarrosaXAe. crassa 
a n d Ae. squarrosaX Ae. ventricosa is faci l i ta ted b y the i r possessing one c o m m o n genome (D). 
T h e seed-sett ing observed in the case of Ae. triuncialis (CCU) and its reciprocal was qui te high 
a n d the fac t of the i r having a c o m m o n genome does n o t ful ly expla in th i s . The sprout ing of 
h y b r i d seeds and t h e fert i l i ty of h y b r i d plants in t he F 4 generat ion were r emarkab ly high in 
th i s combinat ion in b o t h directions. I n fac t , the seed-product ion in t h e F , generation was so 
h igh t h a t it gave t h e impression of t h e existence of some closer re la t ionship between these 
t w o species. We could not make cytological observat ions in these two combinat ions . CHENNA-
VEERAIAH (1960) in his ka ryomorpholog ic studies in Ae. biuncialis and Ae. triuncialis expressed 
d o u b t abou t t he i d e n t i t y of their second genome (Mb a n d С respectively). H e pointed ou t t h a t 
t h e genome-type CuMb designated b y t h e Kihara school was not based on any direct genome-
ana ly t ica l work b u t p robably on t h e morphological cha rac t e r s and k a r y o t y p e s tudy m a d e b y 
prev ious workers (SENYANINOVA-KORCHAGINA 1930). O n the basis of his own s tudy , he c la imed 
t h a t the Mb genome of Ae. biuncialis might h a v e come f rom a so f a r unknown source. 
Ae. triuncialis m a k e s a highly va r i ab l e species complex. On the basis of the i r success in syn-
thesiz ing this species f r o m Ae. caudata (c) and Ae. umbellulata (CU), KIHARA—KONDO (1943) 
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a t t r i b u t e d t he CCU genomic f o r m u l a to the t e t rap lo id Ae. triuncialis. However , t h e С genome 
is h igh ly var iable in this species complex. CHENNAVEERAIAH, a f t e r analysing his k a r y o t y p i c 
observa t ions , concludes t h a t in some t a x a of Ae. triuncialis, e i ther t h e С genome h a s under -
gone s igni f icant modif ica t ion or some foreign genome is present i n s t e a d of С genome. O u r da t a 
on t he crossabil i ty and fer t i l i ty of hybr ids be tween these two species s t reng thens th i s view. 
* 
P r e p a r a r e d by the Agr icu l tu ra l .Research I n s t i t u t e of the H u n g a r i a n A c a d e m y of Sci-
ences, Mar tonvásá r . 
К . К . GHOSHAL, A . B E L E A 
R E F E R E N C E S 
CHENNAVEERAIAH, M. S. (1960): K a r y o t y p i c a n d cy to t axonomic s tudies in Aegilops. Ac ta 
H o r t i Gotoburgensis , 23, 85 — 178. 
KIHARA, H. (1963): In terspec i f ic re la t ionships in Triticum and Aegilops. Seiken Ziho, 15, 
1-12. 
KIHARA, H. —KONDO, N. (1943): Studies on amphidiplo ids of Aegilops caudata X Aegilops 
umbellulata induced b y colchicine. Seiken Ziho, 2, 24 — 42. 
SEARS, E . R . (1948): The cy to logy and genetics of t he wheat a n d the i r relat ives. Advances 
in Genetics , 2, 2 3 9 - 2 7 0 . 
SENYANINOVA-KORCHAGINA, M. V. (1930): Karyo-sys temat i ca l inves t iga t ion of t h e genus 
Aegilops. Proc. USSR Congr. Genetics, PI. Animal Breed. , Len ingrad 1929. Genetics , 
2, 4 5 3 - 4 6 6 . 
R O L E P L A Y E D BY P A R T S O F F L O W E R I N T H E T R I P P I N G M E C H A N I S M 
O F A L F A L F A ( M E D I C A G O SATIYA L.) F L O W E R 
The f lower of alfalfa does n o t open even when completely developed (Fig. 1). A t this 
s tage , however , the s tamina l co lumn* snaps immedia te ly as a resul t of t he influence of ex te rna l 
s t imul i (Fig. 2), the m e m b r a n e which pro tec t s t h e s t igma becomes d a m a g e d , the pol lens come 
in to c o n t a c t wi th the secreta of t h e s t igma and poll ination, and consequent ly fer t i l iza t ion 
becomes possible. According to t he researchers ' opinion the opening of the f lower — which can 
be caused b y insect vis i ta t ion, machines cons t ruc ted for this pu rpose as well as c l imat ic con-
d i t ions — is an indispensable p recondi t ion of pol l inat ion and fer t i l iza t ion . 
T h e s t ruc tu re of t he f lower has been described by m a n y a u t h o r s ; however , t h e role 
p l ayed b y t he individual p a r t s of t he f lower in t he t r ipping m e c h a n i s m has been b u t super-
f icial ly dea l t wi th dur ing the inves t igat ions , and the results pub l i shed are con t r ad i c to ry 
( H E S Z K Y 1 9 7 0 ) . 
On the basis of the resul ts of our inves t iga t ions i t has been necessary to make a dist inc-
t ion b e t w e e n t he closing and the opening a p p a r a t u s in the s t ruc tu re of t he flower. 
T h e closing a p p a r a t u s consists of those organs of the f lower t h e connection of which 
keeps t h e s t amina l column in t he keel and p r even t s i t f rom bending . 
Those pa r t s of the f lower which do no t belong to the closing a p p a r a t u s can he r e m o v e d 
f r o m the f lower wi thou t the bend ing of t he s t amina l column. W i t h t h e p repara t ion m e t h o d 
evolved b y HESZKY (1970) the following f lower p a r t s can be r e m o v e d wi thout t he opening 
of t he f lower : 1. calyx (Fig. 3), 2. s t a n d a r d (Fig. 3), 3. the blades of wings (Fig. 4), 4. t h e horn-
like pro jec t ions of wings (Fig. 5), 5. the small pro jec t ions of wings (Fig. 6). 
* Filament tube and ovary. 
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Fig. 1. Side view of the alfalfa f lower 
Fig. 5. Side view of a closed f lower wi thou t 
calyx, s t a n d a r d , b lades of wings a n d horn-
like p ro jec t ions of wings 
Fig. 2. Side view of t h e f lower af ter t r i p p i n g 
Fig. 4. Top-view of a closed flower w i t h o u t 
ca lyx , s tandard a n d b lades of wings 
Fig. 6. Side view of a closed flower w i t h o u t 
ca lyx , s tandard , b l ades of wings, horn- l ike 
p ro j ec t ions and smal l projec t ions of w ings 
Fig. 3. Side v iew of a closed f lower w i t h o u t 
ca lyx and s t andard 
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Fig. 11. Side v i ew of the b e n d i n g of the s t a m i n a l column a f t e r t h e receptacle h a s been 
r emoved 
Fig. 7. C o m p o n e n t s of the c los ing appara tus 
of the f lower ; above : f rom o u t s i d e the flower, 
below: f rom inside t h e f lower 
Fig. 8, Side v iew of the bending f o r m of 
t h e s taminal c o l u m n af ter keel b l ades h a v e 
been separated 
Fig. 9. Side v iew of the b e n d i n g fo rm of the 
s tamina l co lumn af ter the u p p e r edges of the 
keel b l ades have been s e p a r a t e d 
Fig. 10. Side v iew of the bending f o r m of 
t h e s taminal c o l u m n af ter the claw of t h e 
keel h a s been cut th rough 
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Fig. 6 shows t h a t the s t a m i n a l column r e m a i n s in a state of t ens ion between t h e b l ades 
of the keel, t h e claw of the keel a n d the receptacle . 
Thus , t h e s t amina l co lumn is closed by these t h r e e organs (Fig . 7). Any damage d o n e to , 
o r the remova l of e i ther the recep tac le , or the claw of t he keel or the b l ades of the keel r e s u l t e d 
in every case in t h e immedia te in tensive bending of t he staminal c o l u m n . However, t h e w a y 
t h e s tamina l co lumn bent d e p e n d e d on the o rgan affected. 
Fig. 12. O p e r a t i o n of the closing appara tus : A: receptacle, B: c law of the keel, C: b l a d e s 
of t h e keel, D: s t a m i n a l column 
1. W h e n t he blades of t h e keel were l a t e r a l l y pulled a p a r t t r ipping set in a t once 
2. S e p a r a t i n g the upper p a r t of the keel b l a d e s and moving t h e blades toward t h e basa l 
pa r t of the s t a m i n a l column, also resulted in the c o l u m n being ben t completely. At t h e u p p e r , 
open par t of t h e keel there a p p e a r e d the a n t h e r s a n d the s t igma. However , at o t h e r p a r t s 
of the keel t h e blades did not. separa te (Fig. 9). 
3. W h e n t he claw of t he keel was cut t h r o u g h with a scalpel, t h e staminal c o l u m n b e n t 
again wi thou t t h e keel opening (Fig . 10). 
4. R e m o v a l of the receptaclf resulted in t h e s t amina l column bend ing without t h e keel 
opening (Fig. 11). 
The f o u r t y p e s of beding well illustrate t h e impor t ance of t h e individual c o m p o n e n t s in 
the closing a p p a r a t u s . The recep tac le is the c o m m o n base for f ix ing t h e claw of the kee l and 
the s taminal co lumn , the l a t t e r being thus p r e v e n t e d from bending upwards (Fig. 12). The 
highest res is tance to the t ens ion of the column — which wants t o b e n d at both e n d s — is 
displayed by t he claw of the keel (Fig . 12). The p r e s s u r e of the column is t he lowest a t t h e b lades 
of the keel, t h e r e f o r e even the tooth- l ike projec t ions described by LARKIN — GRAUMANN (1954)  
are able to p r e v e n t the co lumn f r o m snapping u p . 
The open ing appa ra tus consis ts of those o r g a n s of the f lower t h r o u g h the connec t ion of 
which wild bees are able to force open the coalescent sepals of t he keel . 
I t follows f rom the above t h a t in situ o p e n i n g of the f lower is only possible w h e n the 
connection b e t w e e n the coalescent blades of t he keel has become loose. Thus the f l o w e r can 
be opened on ly b y the — ind i rec t or direct — crosswise removal of t h e keel blades. 
Fig. 7 shows two cavit ies on the blades of t h e keel: one on t h e u p p e r surface, t h e o t h e r 
on tha t fac ing t h a basal pa r t of t h e flower. I t is i n t o these cavities t h a t the small p r o j e c t i o n s 
of the wings — which originate f r o m the p ro t rus ions of the blades of wings — reach (F ig . 13). 
The small p ro j ec t ions of the wings are not g rown toge the r with t h e cavi t ies of the kee l ; t h e y 
can be readi ly removed w i t h o u t t h e opening of t h e keel (Fig. 6). 
T h r o u g h th i s connection a n y displacement of the wings r e su l t s in the d i sp l acemen t of 
the keel b lades . I n the case of insec t visitation t h e blades of the w ings move d o w n w a r d , and 
through t he smal l project ions a n d the folds of t h e kee l the motion is t ransferred to t h e b lades 
of the keel (F ig . 14), which m o v e away and t he s t a m i n a l column s n a p s forward. 
(Fig. 8). 
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Fig. 13. Wing, f r o m the inside of t h e flower Fig. 14. Opening a p p a r a t u s . Connect ion [of 
wings and kee l is visible 
The f loral p a r t s forming t he closing a p p a r a t u s of the flower a re : receptacle, claw of t h e 
keel, blades of t h e keel . 
The f loral p a r t s forming t h e opening a p p a r a t u s of the flower a r e : cavities of t he kee l 
blades , small p ro j ec t i ons of wings, blades of wings . 
* 
Prepared a t t he Nat ional I n s t i t u t e of A g r o b o t a n y , Tápiószele 
L . H E S Z K Y 
R E F E R E N C E S 
HESZKY, L. (1970): Be i t rag zur F r a g e des Explos ionmechanismus der Luze rneb lü t e : I. Sch l iess" 
und Öf fnungse in r i ch tung d e r Blüte . A g r o b o t a n i k a , 10, 125 — 139.  
LARKIN, R. A. —GRAUMANN, H. O. (1954): A n a t o m i c a l s t ructure of t h e a l fa l fa flower a n d a n 
explana t ion of the t r ipping mechanism. B o t a n i c a l Gazette, 116, 40 52. 
R E T A R D I N G A N D P R O M O T I N G E F F E C T S O F 
N - D I M E T H Y L - N - 0 3 - C H L O R O E T H Y L ) 
H Y D R A Z O N I U M C H L O R I D E (CMH) O N W H E A T S E E D L I N G S * 
In a p rev ious work it was r e p o r t e d tha t t h e h y d r a z o n i u m c o m p o u n d s showed g r o w t h 
re ta rd ing effects oil whea t and o t h e r p lants (JUNG 1967a, b). Among t h e compounds t e s t e d 
a re : N-Dimethyl-N-(/?-chloroethyl) hydrazon ium ch lo r ide (CMH), N-Dimethy l -N-( /? -bromo-
e thy l ) hyd razon ium bromide ( B M H ) , N-Dimethyl -N- isopropyl h y d r a z o n i u m bromide ( I M H ) 
a n d N-Dimethyl N-a l ly l -hydrazon ium chloride ( А М Н ) . T h e first one, n a m e l y CMH was s t u d i e d 
t he most in tens ive ly . Using this c o m p o u n d under E g y p t i a n conditions as spray to the w h e a t 
v a r i e t y G.150 ( T r i t i c u m vulgare), low concentra t ions led to s t imulat ion ill plant height (EL-
* In the f i rs t expe r imen t all concent ra t ions of the CMH-prepa ra t ion retarded consequen t ly the growth p r o c e s s e s 
of whea t varieties, whi le in the second e x p e r i m e n t authors registered a st imulative effect. Considering the great i n t e r e s t 
shown in the question of g rowth inhibitors we pub l i sh Jung et al . 's s t u d y in spite of its d i spu t ab l e results. (Editorial o f f i ce . ) 
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FOULY et al. 1970). Th i s effect was a p p a r e n t some d a y s a f t e r t r e a t m e n t t i l l ma tu r i t y . O n l y 
high concen t ra t ions led to a slight r e d u c t i o n in s tem he igh t . 
As th is resu l t is n o t in accordance wi th those of JUNG (1967a, b) t h e following s t u d y 
was conduc ted to v e r i f y t he physiological effect of CMH on t he height of w h e a t seedlings. 
T w o var ie t ies of whea t were used : Opal , a G e r m a n one, which showed re tarding e f fec t 
due t o CMH and G.155 an Egyp t i an one, which showed a s t imulatory e f f ec t . 
Two expe r imen t s were conduc ted in b o t h G e r m a n y a n d Egypt u n d e r t h e env i ronmen ta l 
condi t ions of each c o u n t r y . 
The f i r s t e x p e r i m e n t was carr ied o u t in G e r m a n y dur ing March, 1969. Seeds of t he t w o 
var ie t ies were sown in Neubauer po t s (100 seeds/pot) , each filled with 600 g soil. CMH w a s 
used as ei ther soil d r ench or as fol iar sp ray in d i f f e ren t doses. Applying C M H as soil d r e n c h 
was carr ied out by wa te r ing each po t w i t h 20 ml of t he solut ion containing t h e given dose p e r 
p o t before sowing. T h e foliar spray was per formed 6—7 d a y s af ter sowing, when plants were 
a b o u t 6—8 cm in he igh t . Each pot received 100 mg N du r ing the g rowth per iod . Each t r e a t -
m e n t was repl icated in 3 pots and t h e whole expe r imen t was repeated t w o t imes . 
The second expe r imen t was carr ied out in E g y p t dur ing March, 1970 under the s a m e 
condi t ions men t ioned above, using t h e same e x p e r i m e n t a l procedure. 
A th i rd e x p e r i m e n t was conduc ted in E g y p t on ly , in which the soil t r e a t m e n t was car -
ried ou t on the same d a y as the foliar appl ica t ion and fol lowed by light i r r iga t ion . The a im of 
th is expe r imen t was t o exclude the e f fec t of the d i f f e r en t lengths of t he exposure periods t o 
t he g rowth regu la to r in both kinds of t r e a t m e n t . 
I n all expe r imen t s stem height was measured w h e n t he check p l a n t s were about 20—25 
cm in height . 
Table 1 exh ib i t s the results of t h e two f i rs t expe r imen t s which were similarly ca r r i ed 
ou t . The following can be detected f r o m the table: 
Table 1 
Effect of CMH on height of wheat seedlings 
CMH 
Concentra t ion 
He igh t % 
Soil application Foliar sp ray 
(mg/pot) 
Opal G. 155 Opal G. 155 
First experiment 
0 100.0 100.0 100.0 100.0 
1.5 — — 89.0 97.0 
3.0 79.9 87.0 88.0 96.0 
6.0 75.6 82.0 90.0 93.0 
12.0 70.2 82.0 
- — 
Second experiment 
0 100.0 100.0 100.0 100.0 
1.5 96.5 102.5 102.8 113.1 
3.0 94.4 110.9 108.1 106.4 
6.0 89.6 98.0 109.7 113.1 
12.0 84.8 95.0 101.2 116.5 
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1. D i f f e r e n t var ietal responses to CMH t r e a t m e n t s in b o t h experiments . T h e va r ie ty 
Opal a lways showed a s t ronge r re tarding e f fec t d u e to CMH t h a n the variety G.155. More-
over, sp ray ing CMH in t he second exper iment resu l ted in a s t i m u l a t o r y effect u p o n t he two 
varieties, wh ich was more p r o n o u n c e d in G.155 t h a n in Opal. S u c h var ie ta l changes in t he re-
sponse of w h e a t to growth r egu la to r s are well k n o w n ( L l N S E R 1968) and might be d u e to the 
physiological differences of t h e d i f fe ren t var ie t ies . This can be successful ly used to s t u d y the 
mechanism, b y which these chemicals affect p l a n t growth. 
Table 2 
Effect of CMH used as soil drench at different growth stages 
on height of wheat seedlings 
Height % 
CMH 
Concent ra t ion 
Opal G. 155 
(mg/po t ) 
b e f o r e sowing 7 d a y s 
a f t e r sowing 
before sowing 7 days 
af ter sowing 
0 100.0 100.0 100.0 100.0 
1.5 96.5 95.2 102.5 103.0 
3 94.4 95.2 111.9 111.9 
6 89.6 92.0 98.0 104.4 
12 84.8 84.3 95.0 96.9 
2. T h e mode of app l i ca t ion seems to in f luence the i n t ens i t y of t i e a p p a r e n t e f fec t on 
p lan t he ight in bo th variet ies a n d in both expe r imen t s . Using t h e same concent ra t ion , CMH 
as soil d rench a lways had a m o r e re tarding e f fec t t h a n the foliar s p r a y . Moreover, in t h e second 
expe r imen t soil applicat ion of CMH to Opal decreased height p ropor t iona l to t he increase of 
the CMH concen t ra t ions used , while the foliar appl icat ion led t o an increase in s t e m height 
up to a ce r ta in concent ra t ion , t h e n it declined. I n the f irs t case t h i s effect can be a t t r i b u t e d 
to the d u r a t i o n of the exposure period of the p l a n t s to the CMH e f f ec t according t o t he dif-
ferent appl ica t ion t imes of t h e two methods . 
In t he t h i r d exper imen t , CMH was appl ied a t the same t i m e as soil drench or as foliar 
spray. Compar ing the effect of soil drench appl ied before sowing or w i t h the foliar appl ica t ion , 
7 days a f t e r sowing (Table 2) no differences could be found. The re fo re , the di f ferences in the 
CMH effect d u e to the m e t h o d of application c a n n o t be due to t h e prolonged t r e a t m e n t period 
as it might h a v e been conc luded f rom the resu l t s of the f i rs t a n d second exper iments . This 
effect migh t be correlated w i t h t he method of appl icat ion i tself , a n d may be exp la ined by 
possible d i f ferences between absorp t ion of CMH th rough roots a n d i ts pene t ra t ion t h r o u g h 
leaves. 
3. I n t h e f i r s t expe r imen t , which was p e r f o r m e d under G e r m a n conditions, b o t h varie-
ties showed a more or less r e t a r d i n g effect due t o CMH t r e a t m e n t , regardless of t h e me thod 
of appl icat ion. However, in t h e second e x p e r i m e n t , which was conduc ted u n d e r E g y p t i a n 
conditions, on ly t he var ie ty Opa l showed a r e t a r d a t i o n in all C M H doses used, w h e n applied 
to soil, while G.155 showed u n d e r the same t r e a t m e n t condi t ions a s t imulat ion a t t h e lower 
doses and a r e t a rda t ion , only w h e n high doses were applied. On t h e other hand fo l ia r spray 
under E g y p t i a n conditions h a d a s t imula tory e f f ec t on the he igh t of both variet ies. This ef-
fec t was, however , less exh ib i t ed in the var ie ty O p a l and was no t observed in p l an t s receiving 
the highest CMH dose. 
These resul t s indicate t h a t CMH effect on p l a n t height d e p e n d s on the in t e rac t ion be-
tween the va r i e t a l response, m e t h o d of appl icat ion, concent ra t ion u s e d and the e n v i r o n m e n t a l 
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cond i t i ons . Other chemica l s , which h a v e g r o w t h r e g u l a t i n g cha rac t e r s e x h i b i t d i f fe rent e f f e c t s 
d u e t o e n v i r o n m e n t a l cond i t ions , w h i c h inf luence p l a n t m e t a b o l i s m . So, i t w a s repor ted t h a t 
CCC showed s t i m u l a t i n g ef fec ts on h e i g h t w i th d i f f e r e n t p l a n t s (HALEVY—WITTWER 1965, 
HALEVY—SHILO 1970). Moreover , d i f f e r e n c e s in its e f f e c t d u e to mode of app l i ca t i on , as wel l 
as d a y - l e n g t h were also r epo r t ed (WÜNSCHE 1969). I n a d d i t i o n , t e m p e r a t u r e modif ies CCC 
a c t i o n (HEIDE 1969, EL-FOULY—MOUBAREK—unpublished). Also absc is ic acid was f o u n d 
to e x h i b i t g rowth p r o m o t i n g and i n h i b i t i n g effects in sp i rode la (VAN STADEN—BORMAN 
1969). 
T h e p resen ted r e s u l t s ind ica te t h a t the ef fects of t h e s e g rowth r e g u l a t i n g chemica l s 
on m e t a b o l i s m u n d e r d i f f e r e n t e n v i r o n m e n t a l cond i t i ons lead ing to d i f f e r e n t morpho log i -
ca l responses are d i f f e r e n t and seem t o b e a good too l t o w a r d s u n d e r s t a n d i n g the m o d e of 
a c t i o n , b y which t h e y i n d u c e c h a n g e s in p lan t g r o w t h . 
* 
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T H E O L D E S T H U N G A B I A N A P I A B I S T B O O K 1 
Habent sua fata libelli books h a v e thei r own f a t e . Wel l , the f a t e of t h e oldest H u n g a -
r i an ap ia r i s t book w a s t h a t i t should n o t t o survive in i t s or ig ina l fo rm. U p t o t he presen t d a y 
o n l y v a r i o u s copies h a v e been f o u n d . 
' T h e title of the book: "Liber Apiaster Opus lam Vtile, quam necessarium. Cum experimenliis rebusque probatis I\icotai 
Horhi Apiastri Principalis Waradiensis. Méhész könyvetske Meljben egészben leíratik a Méhek körül való da jká lkodás -
n a k igaz inódgya és hasznos mestersége, Melljet a T e k é n t e t e s és Méltóságos Fejedelemnek, az öreg és i f í iu Rakotzi Györg jnek 
Fő Méhész Mestere Horhi Miklós, mint rend szer int va ló hivatalát egész é le tének foljásáhan N a g j Váradon laktáhan t i sz t i 
szer int 37 esztendeig k ö v e t e t t . (Apiarist booklet in wh ich the methoii and use fu l profession of bee rear ing is fully con ta ined . 
I t was practised by Miklós Horh i , leading apiarist of t h e Honourable Pr inces György Rákóczi senior and junior as a profession 
t h r o u g h o u t his life who lived a t Nagyvárad , for 37 years .) Varadini anno Domini 1645. Fxcudebat Abrahamus Sxentzi. 
See: Bibliographie Oeconomiea Hungáriáé. Bp. 1934. No. 71. 
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Pas t of apicul ture. Ap icu l tu r e looks back u p o n a brill iant p a s t in Hunga ry . F o r many 
centuries h o n e y has been here too — an indispensable e lement of nut r i t ion , wax t h e noblest 
material used for lighting, a n d bragget an alcoholic drink as m u c h - s o u g h t as a m o n g Germanic 
and Slavic people. 2 That is w h a t t he old p r o v e r b refers to: " B e e s sweeten our d a y s a n d light 
up our n i g h t s " . 3 As early as in 1055 in a deed of foundat ion of K i n g András I. (1046—1060) 
not only t he apiar ies but t he apiar is t s are also ment ioned. 4 In C o u n t y Baranya for example 
royal apiar is ts existed who u p t o 1370 belonged t o the Bodvölgy possessions.5 
In the Middle Ages even serfs were occupied wi th apiculture in Hunga ry which is proved 
by the fac t t h a t in 1514, a f t e r the suppression of the p e a s a n t s ' r i s i n g led by G y ö r g y Dózsa 
to over throw t h e feudal regime the Diet o rde red t h e serfs to g ive t i t hes f rom the i r beehives 
to the landlords . This form of t a x a t i o n was on ly cancelled by t h e Diet of 1836.0 
The era in which the " A p i a r i s t bookle t " w a s wri t ten. Af t e r t h e Mohács Disas te r in 1526 
the position of H u n g a r y was de te rmined by t he Tu rk i sh rule and t h e accompanying pe rmanen t 
war-like cond i t ions over more t h a n one and a hal f centuries. H u n g a r y was divided in to three 
par ts . T r a n s y l v a n i a became a pr incipal i ty wh ich was reduced t o a vasalage by t h e O t t o m a n 
Por te bu t r e m a i n e d independen t in its in te rna l affa i rs . T ransy lvan ia was called " F a i r y l a n d " 
by the contemporar ies . Af ter G á b o r Bethlen (1580 1629), one of t h e greatest H u n g a r i a n his-
torical cha rac t e r s of the 17th cen tu ry , György Rákóczi I. (1593—1648) became Pr ince of 
Transy lvan ia , u n d e r whose re ign the pr incipal i ty developed in peace . These even t s were char-
acterized b y one of our l i t e ra ry historians in t h e following way : in t he 16th c e n t u r y t h e divi-
sion of the c o u n t r y was r a t h e r a "poli t ical neces s i ty" , while in t h e 17th century i t was a "spir-
i tual rea l i ty" . Cultural life in t h e Hungar ian k i n g d o m and in Transy lvan ia showed different 
t rends . ' 
György Rákóczi I. and his wife Zsuzsanna L ó r á n t f f y (сса. 1600— 1660) did m u c h for the 
deve lopment of educat ion a n d l i te ra ture . I t was in the i r house t h a t Mar t in Opitz (1597—1639), 
the reorganizer of German p o e t r y , was f r iendly received. I t was t o t h e m tha t Comenius Amos 
J á n o s (1592—1670), the grea t scientist who h a d been tossed a b o u t a good deal f led and was 
then teacher a t Sárospatak for f o u r years. I t was here too t h a t he wro te his pioneer hand-book 
on the d e m o n s t r a t i v e me thod of ins t ruct ion: Orbis Sensualium Pictus (The visible world in 
pictures). J á n o s Apáczai Csere (1625—1659), t h e outs tanding p ioneer of H u n g a r i a n culture, 
educat ion a n d science, when r e t u r n i n g f rom H o l l a n d became t e a c h e r also on the e s t a t e of the 
Rákóczi-house, a n d it was t he r e t h a t he publ i shed his great works. I t was again G y ö r g y Rákó-
czi I. who covered the expenses of publishing t h e books of Als tedius , Piscator a n d Bisterfeld. 
All t h i s ha s been told because Nicolaus H o r h i , the author of t h e f i rs t H u n g a r i a n apiarist 
book was the lead ing apiarist in t h e Rákóczi house for 37 years. Of all the H u n g a r i a n libraries 
in the 17th c e n t u r y the Rákócz i Library was t h e richest in H u n g a r i a n prints.8 
Descr ipt ion and eva lua t ion of the apiar is t booklet . As i t w a s said at the beg inn ing , this 
work is also one of those which were lost. Only va r ious copies h a v e remained. Two copies are 
among the m a n u s c r i p t s of t he Na t iona l Széchényi Library . One of t h e m was p r e p a r e d in 1720 
and consists of e ight quar to shee ts . All the shee t s are damaged in t he middle, so t h e t ex t is 
incomplete . I t s call number is: Quar t . Hung . 2327. The other copy was p repared in 1802; 
it ex tends to t en octavo sheets. Th i s copy is i n t a c t . I t s call n u m b e r is: Oct. Hung. 1076. 
In p r i n t i t was publ ished b y Ká lmán K e n e s s e y in the j o u r n a l "Ker tész G a z d a " , 1866. 
No. 22. a f te r a cer t i f ied copy m a d e by I s tván Bogárd i Mészöly, j u d g e of the Zala C o u n t y Court, 
' J e n ő R o d i c z k y dr . : A Méhről . . . (On t h e bee . . .). M a g y a r - Ó v á r 1876. 70 88. p p . 
3
 K á l m á n S ő t é r : A méh és v i lága ( T h e bee and its wor ld ) . I I . Bp. 1908. 69 p . 
4
 In apibus ct ipsorum custodibus. F e j é r , Codex d ip lom. I . 388 389. pp. 
5
 Századok 1877. 166 p. G u s z t á v H a t o s : Királyi m é h é s z e k B a r a n y á b a n (Roya l ap i a r i s t s in County B a r a n y a ) . 
• V I I . te . 4 . § . Cited by dr . R o d i c z k y : A Méhről . . . ( O n t h e bee . . .) pp. 71 72. 
" A n t a l Sze rb : Magyar i r o d a l o m t ö r t é n e t (Hungar ian l i t e r a t u r e history) Bp . 1935. 81 p. 
• I s t ván H a r s á n y i : A S á r o s p a t a k i Rákócz i K ö n y v t á r és K a t a l ó g u s a (The R á k ó c z i L ib ra ry at S á r o s p a t a k , a n d its 
cata logue) . Bp. 1917. 3 , 11., 22 p. 
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F i g . 2. First p a g e of a h a n d w r i t t e n copy made in 1802. Manuscr ip ts of t h e Nat iona l S z é c h é n y i 
L i b r a r y . Call n u m b e r : O c t . Hung. 1076 
o n March 25 th , 1802 a t Felsőörs. T e n years la ter , J e n ő Rodiczky dr . pub l i shed it in h is b o o k : 
O n the bee . . . a f t e r an original h a n d - w r i t t e n copy in his possession. T h e s e two p r i n t e d copies 
a r e totally i d e n t i c a l except for s o m e u n i m p o r t a n t d i f fe rences in l e t t e r s . I t was these t w o p r i n t -
e d copies wh ich were used by t h e a u t h o r of the p r e s e n t paper. 
Horh i ' s w o r k was a p r ac t i c a l handbook . All h e wrote was b a s e d o n the exper i ences of a 
whole life. H e w a s no longer y o u n g when he w r o t e h is book; he h a d a l r e a d y spen t 37 yea r s 
in t ak ing care of t h e Prince's ap i a r i e s . At tha t t i m e h o n e y produc t ion w a s of cons ide rab le na-
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t ional economic impor tance which is proved by t he fact t ha t beside t h e t rade of " s z i i r " * and 
oxen, t r a d i n g wi th honey and beeswax was also monopolized b y G y ö r g y Rákóczi I . in 1631.9 
H o r h i ' s basic principle was the following say ing of the anc ien t s : " O m n i s actus et operatio 
debet fieri sub suo Planeta, et melius est propria Die in illius Planeta et ipsius hora". T h a t is: 
All ac t ions a n d operat ions have to t a k e place u n d e r their own p lane t s , a n d are be t te r p e r f o r m e d 
on the p rope r day , unde r the i r own planets a n d in the right hou r . Consequent ly , " t h e bees 
were p u t o u t ceremonial ly in sp r ing" as Zol tán Örösi Pál apt ly r emarks . 1 0 
There are supers t i t ions in o ther pa r t s of t he "Apiar i s t b o o k l e t " as well, t hough n o t more 
t h a n in o t h e r books publ ished abroad even 100 years later. B u t in te res t ing and clever apicul-
tu ra l t echn iques can also be found in it . Some of t h e m are used even t o d a y . 
In Horh i ' s days prac t ica l ap icul ture cen t red in the swarming of bees. I t is t h u s under -
s t andab l e t h a t the book deals wi th the control of swarming, col lect ing of swarms a n d co-
ord ina t ion of swarming and honey product ion . The book r ecommends ringing or viol in music 
as m e a n s of set t l ing the swarms. I t is very old t h o u g h useless i n t e rna t iona l practice. Howeve r 
the advice to sprinkle water wi th a leafy b r a n c h on to swarms leav ing t he hives is va l i d even 
today . T h e suggestion of scent ing the hive w i t h cumin flowers, c u m i n leaves or pine-resin 
prior to placing the swarm in is similarly useful . Excess swarming m a y be harmful , t h e colony 
becomes depopu la t ed . To avoid it Horhi — qu i t e r ight ly — r e c o m m e n d s the r e m o v a l of the 
queen-bee ' s cell: " . . . t a k e the house of the queen-bee ou t" . (The house of the queen-bee is 
the cell of t he honeycomb where the queen-bee develops.) I t is a wide ly used m e t h o d against 
swarming even today . 
As t o the co-ordinat ion of swarming a n d honey p roduc t ion Horh i r e c o m m e n d s : " I f 
you w a n t t o get much honey , a f t e r the bees h a v e swarmed enough remove the h o n e y of ten, 
as soon as t h e bees have filled the cells". P r e v e n t i o n of swarming b y the removal of honey 
is wel l -known even today . F r e q u e n t honey ex t r ac t i on is r e c o m m e n d e d for the increase of 
honey p roduc t ion . 
R o b b e r y (bees a t t ack ing ano the r hive to t a k e honey away) , w a s of ten dealt w i t h b y the 
l i t e ra ture of old t imes. Horhi t h r ew p o p p y seed or sand among t he f i gh t i ng bees, so t h e y were 
occupied wi th cleaning it away. I t is a me thod recommended in essent ia ls later too, a n d applied 
again nowadays . 1 1 Horh i suggested f u r t h e r to poison the a t t a c k i n g bees with h o n e y mixed 
wi th y e a s t or s t r amonium. I t was an in t e rna t iona l method f r e q u e n t l y used bo th be fo re and 
long a f t e r Horhi . 
H o r h i ment ioned var ious pests and diseases. F rom his descr ip t ion we recognize the 
worm of t he wax m o t h (he wrote abou t " w o r m y " bees). The m e a n i n g of the t e rm "va r io lous 
b e e " was found out f rom the exp lana t ions of l a t e r apicul tural books . I t is the p h e n o m e n o n of 
worker ' s cells used as brood-cells and covered wi th small-pox-like bl is ters (in case t h e queen-
bee is u n f i t or absent , and oviposi t ion is carr ied o u t by the workers) . Horh i r e c o m m e n d s salted 
wine or b r a n d y against the diseases. At t h a t t i m e and long af ter n o t h i n g wiser was k n o w n even 
abroad . 
H e r ecommends — like the ancient R o m a n and mediaeval au thor s — boi led sweet 
p lums , dr ied grapes, raisins, roas t chicken, j u s t t h e same as ab road a t t h a t t ime.1 2 
Fina l ly , two f u r t h e r in te res t ing points should be ment ioned here . Horhi l e f t t h o s e bee 
colonies overwin te r which a round St. George 's D a y flew " m o r e v igourous ly" , t h a t is, more 
f r e q u e n t l y t h a n the o thers , so were t h o u g h t t o s t a n d winter b e t t e r . And he did n o t kill the 
bees (e.g. w i t h su lphur , f u m e or fuzz-bal l ) to get t h e honey, only r e m o v e d the filled h o n e y c o m b . 
я
 Long embro idered fe l t cloak of H u n g a r i a n s h e p h e r d . 
» R o d i c z k y dr . : A M é h r ő l . . . (On t h e bee . . .) p p . 72 — 73. 
111
 Méhek k ö z ö t t (Among bees). Bp . 1951. 519 p. 
1 1
 See t h e review publ i shed on page 56. of No. 3. 1970. of t h e journa l " M é h é s z e t " . 
" Z o l t á n Örösi Pá l op. c i t . 519. p. 
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H e definitely w r o t e : " D o n ' t kill t h e bees . . .". He laid down a principle of great impor t ance , 
s ince in Hungary t h e destruct ion of h e a l t h y bee-colonies was only f o r b i d d e n by the decree No. 
66.113/1947. F.M. 
I t should n o t be forgotten t h a t i t was Nicolaus Horl i i who wi th his "Apiar i s t b o o k l e t " 
s t a r t e d the l i t e r a t u r e of apiculture in H u n g a r y and was for more t h a n a h u n d r e d years, u p t o 
t h e middle of t he 1 8 t h century i ts o n l y representat ive . T h e next work on apiculture, "Angl ia i 
(JRO.V - W A R O E Í S 
K f y r t n d a XVfl. t i*ia4 berekén. 
Fig. 3. N a g y v á r a d in the middle of t h e 17th c e n t u r y . Af te r a c o n t e m p o r a r y pr int . I g n á c z 
Acsády: Magyarország T ö r t é n e t e (History of Hungary) . Bp . 1898. p. 81 
m é h e s ker t " (Apiar ies in England) b y J á n o s Gedde was t r ans l a t ed by G y ö r g y Sza t tmáry K i r á ly 
a n d published in H u n g a r i a n in 1759 in Eger . Accordingly, Horhi ' s Liber Apiaster is valued w i t h 
Vergi l ius ' words: " T h e work — t h o u g h mediocre — is n o t wi thout h o n o u r " . 1 3 
The cause of d isappearance of Horhi ' s book. L e t us give here a shor t explanat ion of 
h o w it could h a p p e n t h a t " this i n t e r e s t i ng li terary r e l i c " has to ta l ly d i sappeared and no t a 
s ingle original p r i n t e d copy is known to us. The cause of i ts d i sappearance is to be searched in 
t h e s tormy h i s to ry of Hungary a n d t h e Hungar ian people. 
I t was a l r e a d y during the p r inc ipa l i ty of G y ö r g y Rákóczi I I . (1621—1660) t h a t t h e 
g l o r y of T ransy lvan ia declined. N a m e l y , in 1657 t h e P r ince — w i t h o u t t he approval of t h e 
T u r k s , moreover, i n sp i te of the p r o t e s t a t i o n of the P o r t e — led a c a m p a i g n to occupy t h e 
Po l i sh throne. He w a s , however, d e f e a t e d and his a r m y cap tu red by t he T a r t a r s . The O t t o m a n 
P o r t e turned a g a i n s t t he ambit ious a n d disobedient v a s s a l , and the " r e b e l l o u s " Transy lvan ia 
w a s raided by T u r k i s h and T a r t a r forces . 
11
 Georgicon IV . 6 . 
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N a g y v á r a d (town in T ransy lvan i a ) where in the print ing s h o p of Ábrahám Szenczi 
Kertész, the excel lent pr in ter of t he 17th c e n t u r y , among 70 H u n g a r i a n publ ica t ions t he 
"Apia r i s t b o o k l e t " was pub l i shed , also fell into t h e h a n d s of the T u r k s in 1660.14 
T h e d i sappearance of t h e book is explained f u r t h e r by t he fol lowing: Zsófia B á t h o r y 
(1629—1680) w i f e of György R á k ó c z i II . after he r husband ' s d e a t h r e tu rned to t he Cathol ic 
Fig. 4. György Rákóczi I. P o r t r a i t f rom the 17th c e n t u r y in the H u n g a r i a n Historical P i c t u r e 
Gallery. Dáv id Angyal: Magya ro r szág Tör téne te (His tory of H u n g a r y ) . Bp. 1898. p . 488 
Church, i nv i t ed Jesu i t s to t he C o u r t and on O c t o b e r 20th, 1671 expel led the t e a c h e r s and 
s tudents of t he College from S á r o s p a t a k . The books of the Library b e c a m e the possession of the 
Jesui ts , excep t those t aken b y t h e teachers, J á n o s Pósaházi a n d Mihá ly Buzinkai , a n d the 
s tudents to Debrecen , then to Gyula fehérvár a n d Marosvásárhely. Meanwhile even t h e books 
lef t 1 ehind a t Sárospa tak c h a n g e d hand several t imes , with the t o w n itself.15 
The s i t ua t i on was s imilar in the other p a r t s of the count ry t o o . In 1686 B u d a was re-
leased f rom T u r k i s h occupat ion. H u n g a r y , as a ba t t le f ie ld , made g r e a t sacrifices d u r i n g the 
war . After t he T u r k s the c o u n t r y was raided by t h e a r m y of the G e r m a n Kaiser. F ina l l y , ex-
asperation a n d discontentedness b r o k e out in F e r e n c Rákóczi I L ' s ( 1 6 7 6 - 1735) war of inde-
pendence. So t h e following d e c a d e s were again b loody and ru th less o n account of a pol i t ical 
11
 Andor T e v a n : A könyv évez redes ú t j a (Thousand y e a r s h i s t o r y of the book) . B p . 1956. 202 p. — J ó z s e f F i t z : A 
m a g y a r könyv t ö r t é n e t e 1711-ig (H i s to ry of t h e Hungar ian b o o k u p t o 1711). Bp. 1959. p p . 155 — 156. 
16
 I s t v á n H a r s á n y i op. cit. pp . 2 3 - 2 5 . 
15* Acta Agronomica Academiae Scientiarum Hungaricae 21, 1972 
2 0 0 VARIA 
despair and religious fanat ic ism. A f t e r the defeat of t h e war of i n d e p e n d e n c e neither peop le 
nor books were spa red . No wonder if books were f o u n d " in the walls of desolate c h u r c h e s " . 
Of the 821 vo lumes enlisted in t h e cata logue of t he f a m o u s Rákóczi L i b r a r y at S á r o s p a t a k 
the re are t en books of which no t a single copy has b e e n found, a n d e v e n their exis tence is 
p roved only b y th i s catalogue.1 6 
And as t he following cen tu ry is bes t charac ter ized by the poet ' s w o r d s : "There has b e e n 
a great s torm. No peaceful hiding p l ace will you f i n d in our desolate groves" , 1 7 — m y s t u d y 
will be completed wi th a wish of nea r ly a hundred yea r s old: "May a p r i n t e d copy of Nico laus 
Horh i ' s Liber Apias te r be d i scovered" . 1 8 We great ly r eg re t the d i s appea rance of the book, a n d 
are indeb ted to t hose nameless pe r sons who by the i r handwr i t t en copies have preserved t h e 
teaching of the f i r s t Hungar ian book on apiculture fo r us. 
* 
Zoltán Örösi Pá l , leader of t h e Research I n s t i t u t e for Breeding S m a l l Animals, Gödöl lő , 
gave subs tan t i a l assis tance for t h e p resen ta t ion of H o r h i ' s "Apiar i s t book le t " . Here a g a i n , 
I t h a n k him for his exper t advice a n d guidance. 
P . H A R G I T A 
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I N V E S T I G A T I O N S INTO C O M B I N E H A R V E S T E R CROP C H A R A C T E R I S T I C S IN 
T E R M S O F A G R O B I O L O G Y , P L A N T P H Y S I O L O G Y A N D M O R P H O L O G Y , AND A P P L I -
CATION O F R E S U L T S TO A C H I E V E OPTIMUM T E C H N O L O G I C A L A N D T E C H N I C A L 
C O N D I T I O N S I N C O M B I N E H A R V E S T E R O P E R A T I O N 
I I . O P T I M U M COMBINE H A R V E S T E R S E T T I N G AND I M M E D I A T E LOSS 
D E T E R M I N A T I O N 
1. Application of data a n d experience acqui red in plant invest igat ions 
for opt imizat ion of combine harves te r operation 
When the d a t a and insight acqui red in the course of the inves t iga t ions described in 
P a r t I were assessed and eva lua ted t h e obvious p o i n t was to apply t o prac t ica l f a rming t h e 
se t t ing da ta for t h e combine h a r v e s t e r operat ing e l emen t s t ha t were es tab l i shed in the t e c h -
18
 Ibid, on pages 22. and 23. see t he t i t l es and authors of t h e t e n lost books enlisted in detai l . 
" M i h á l y T o m p a ( 1 8 1 7 - 1868): A m a d á r f iaihoz (The bird 's song to her nestlings). 1852. 
18
 Károly Szabó: Régi magyar könyvésze t i adalékok (Data oit old Hungarian books). Magyar Könyv-Szemle. B p . 
1879. 121 p. Horhi ' s book is mentioned by Grossinger , história Physica Regn i Hungáriáé. T o m . IV . 51. — Hiador Sz t r ipszky 
dr . : Adalékok Szabó Káro ly Régi Magyar K ö n y v t á r I . — I I . kötetéhez (Contr ibut ion to Károly S z a b ó ' s Old Hungarian L i b r a r y 
I . - I I . ) . Bp. 1912. 144 p . 
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nical test . T h e se t t ing data requ i red for o p t i m u m eff ic iency and th reshed grain qual i ty d e p e n d e n t 
on mois ture c o n t e n t and r ipening condit ions h a v e therefore been es tab l i shed for every combine 
harvester c rop involved. 
A c o m b i n e harvester se t t ing disk and a combine harvester s e t t i ng slide rule h a v e been 
designed in combina t ion descr ibed elsewhere. 
1.1. Setting slide rule (machine setting and loss determination). 
The s e t t i n g slide rule p rov ides combine h a r v e s t e r operators with t he da ta r equ i r ed for 
op t imum m a c h i n e setting, cover ing the c o m m o n l y grown crops in a sys temat ic a n d easily 
readable w a y . T h e setting d a t a are indicated fo r each crop involved, a r ranged accord ing to 
harves t ing condi t ions and d e p e n d e n t on mo i s tu re content (Fig. 1). 
The d a t a required for i m m e d i a t e loss de t e rmina t ion have also been entered t h e r e to 
allow quick checking of the m a c h i n e se t t ing app l ied (Fig. 2). In order to meet all the ha rves t i ng 
condit ions i nvo lved as far as possible in the case of each crop t he se t t i ng d a t a for t h r ee di f fer-
ent ha rves t ing conditions are indica ted . 
(a) Dry = s t raw br i t t le /gra in mois ture c o n t e n t 12 to 14% 
(b) Medium = s t raw of m e d i u m s t rength / g r a i n moisture con t en t 15 to 17% 
(c) Moist = s t raw tough /g ra in moisture c o n t e n t 18 to 20% 
Slide ru le rear serves for immed ia t e loss de te rmina t ion (Fig. 8). 
1.2. Setting slide rule application. 
In o r d e r to f ind out t h e se t t ing da ta t h e s l ide rule user need on ly set the reading window 
on the crop involved and can t h e n read the s e t t i ng parameters d e p e n d e n t on grain mois tu re 
content . 
I n f i e ld work the fol lowing procedure is r ecommended for o p t i m u m combine h a r v e s t e r 
a d j u s t m e n t w i t h the aid of t h e set t ing slide ru l e : 
(a) Assessment of grain su i tab i l i ty for th resh ing : fal l -out test 
gra in sea t ing check 
m o i s t u r e content check 
(b) Selection of combine h a r v e s t e r set t ing d a t a according to h a r v e s t i n g conditions involved 
(c) Set t ing of combine ha rves te r opera t ing e l e m e n t s 
(d) Thresh ing t r ia l run 
(e) I m m e d i a t e loss de te rmina t ion to check m a c h i n e sett ing 
(f) R e a d j u s t m e n t of machine se t t ing in case of inadmissible t h r e sh ing losses. 
1.3. Optimization of setting. 
1.3.1. Assessment of grain suitability for threshing. The assessment of the r ipen ing level 
and an a c c u r a t e moisture c o n t e n t measu remen t are the necessary condi t ions for a p r o p e r com-
bine h a r v e s t e r sett ing. These character is t ics i nd i ca t e grain su i tab i l i ty for threshing. 
A p a r t f r o m the assessed threshing su i t ab i l i ty the other indices required for t h e defini-
tion of t he m o s t preferable minimum-loss h a r v e s t i n g season are r e l a t ed to te rmina l r ipeness. 
The fol lowing th ree checks h a v e proved usefu l : 
(a) Manual handl ing 
(b) Assessment of fall-out losses (Fig. 3) 
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Fig. 3. Check bowl being placed below the falling s t raw s w a t h to de t e rmine shaker and 
sca t te r ing losses 
Fig. 4. S t r aw rest ing above t he check bowl is shaken to m a k e res idua l grain d r o p in to the 
bowl 
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(c) Asses smen t of drum losses (Figs 4, 5) 
(d) Gene ra l rules applied to assess threshing su i tab i l i ty 
— G r a n should be h a r d so tha t it c a n n o t be broken by t he t h u m b ; 
Gra in cracks a u d i b l y when torn ( m o i s t u r e content below 15 per cent) , o a t s may be 
somewhat so f te r ; 
Grain has lost i ts gloss, barley in p a r t i c u l a r looks dull and wrinkled. 
Fig. 5. A lot of grains a re in the bowl. I n th i s case the slide rule in the c o l u m n dealing wi th 
shaker and s c a t t e r i n g losses will i n d i c a t e a loss r a t e of more t h a n 65 kg /ha 
1.4. Definition and classification of threshing suitability. 
Three moisture-specif ic subdivis ions are indicated on the sett ing slide rule to def ine 
a n d c lass i fy grain t h r e s h i n g suitabil i ty. 
(a) " d r y " 
grain well su i ted for th resh ing 
= loose to med ium- t i gh t grain s e a t i n g 
grain mo i s tu re content of 12 t o 14 per cent 
The term " d r y " indicates a p o w d e r y straw t h a t can be chopped fa i r ly easily (Fig. 6), 
eas i ly burs t ing husks or hulls, a fas ter f i l l ing of the screens a n d shakers b y t h e resul t ing higher 
p r o p o r t i o n of chaff . 
The grain has a t t a ined a highly su i t ab le or a t least sui table level of t e r m i n a l ripeness. 
The ears are in a slightly crisp condi t ion , the gra ins will re la t ively easily be released 
d u r i n g threshing. E v e n when affected t o a greater e x t e n t b y rain or dew t h e s t r aw loses m u c h 
of i t s flexibility so t h a t d rum winding is not to be expec t ed any more. 
Crops t h a t h a v e reached full t e r m i n a l ripeness are very well or f a i r ly well suited for 
t h r e s h i n g . Fall-out is a b o u t to begin, a n d bo th straw a n d s t em elements are f ree of water . 
(b ) " m o i s t " 
= grain r a t h e r unsuitable for t h r e s h i n g 
= m e d i u m - t i g h t to t ight g ra in sea t ing 
= grain m o i s t u r e content of 18 t o 20 per cent 
The te rm " m o i s t " indicates a condi t ion in which t he crop is mois t t o some degree b o t h 
o u t s i d e and inside, w i t h easily winding s t r a w and wi th hulls and husks t h a t will resist burs t ing 
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(luring threshing, wi th water- repel lent tough s tems; the grains and seeds will resist being re-
leased f rom the ears and panicles. I n d e p e n d e n t of the m o m e n t a r y wea the r condit ions involved 
t he level of crop r ipeness will j u s t ba r e ly allow eff ic ient threshing. There is also still wa t e r in 
t h e lower condui ts of the s t raw even if there is a d ry spell, i.e. i n d e p e n d e n t of m o m e n t a r y 
w e a t h e r condit ions. The s t raw is decidedly tough and resists being to rn . Heavy bea t ing is 
r equ i red to release all the grains f r o m the ears. 
In general therefore all var ie t ies show slight to med ium sui tabi l i ty for threshing shor t ly 
a f t e r or when a t t a i n i n g threshing r ipeness . This slight to med ium su i t ab i l i ty applies in the 
en t i r e harvest ing season to some of t he beard-fas t variet ies or those wi th ex t remely t ight grain 
sea t ing , too. 
Fig. 6. Af te r a d j u s t m e n t of combine ha rves te r se t t ing and another check bowl t e s t there 
a re only 5 grains in t h e howl. The slide rule in its column dealing with shake r and sca t te r ing 
losses shows t h a t the loss r a t e is low, a m o u n t i n g to 1.5 kg /ha only 
Fig, 7. Checking of fa l l -out loss before thresh ing . Fall-out ra te is pa r t i cu la r ly high with 
ove r r ipe crops 
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(с) " m e d i u m " 
= med ium suitabil i ty for th resh ing 
= medium- t igh t grain sea t ing 
= grain moisture con ten t of 15 to 17 per cen t 
This t e r m indicates average harves t ing condi t ions. Set t ing d a t a f r o m this range should 
a lways he chosen when decisive fac to rs (i.e. mois ture content , r ipeness level, etc.) do not corre-
spond to the o ther two ranges men t ioned above. 
Te rms " d r y " , " m e d i u m " , " m o i s t " are also the only ones used for non-grain crops. 
Their ha rves t season is shor t and the i r complete drying, par t i cu la r ly the more and more 
widely applied defoliation, does no t require any more dist inction. In addi t ion , the threshing 
da te will have to be careful ly selected t ak ing crop bri t t leness and t he d a t e a t which the chemi-
cal defol ia t ing agent had been sp rayed into considerat ion. 
Crop condit ions can p re fe rab ly be eva lua ted by the following general rule: 
Grain has a t ta ined high su i tab i l i ty for threshing when fa l l -out involves more t h a n 20 
grains per square metre , when t he s t raw mois ture content is below 30 per cent, or when more 
t h a n 3 buckl ing ears per square m e t r e can be found . 
Grain has a low level of th resh ing sui tabi l i ty when fal l-out involves less t han 10 grains 
per squa re met re , when the re is less t h a n one buckl ing ear per squa re metre , and when the 
s t raw mois ture con ten t exceeds 30 per cent. A t t e n t i o n should be pa id to the la t te r index since 
i t will lead to an increase of gra in mois ture con ten t during the t h re sh ing operat ion, wi th mois-
tu r e increasing by 1 to 3 per cent . I t should he k e p t in mind when mois ture content condit ions 
are considered for storage and dry ing . 
1.5. Combine harvester setting principles 
The following principles are to be applied in combine h a r v e s t e r se t t ing or se t t ing pa ram-
eter selection: 
Grain of high mois ture con ten t and low threshing su i tab i l i ty , i.e. short ly a f te r a t ta in ing 
t e rmina l r ipeness, a f te r h e a v y rain or dew, " k e e n " threshing is necessary. In this moisture-
con ten t or r ipening condi t ion, respect ively , the grain is less l iable to break , and a r r angemen t s 
can the re fo re provide for " k e e n e r " threshing. 
The condit ion of t he s t r aw , which has j u s t r ipened and o f t en is still slightly green in its 
lower sections, complicates the work of the th resh ing gear and shake r and also requires rigorous 
ac t ion by t h e threshing e lements . 
A higher threshing d r u m speed and a sl ightly nar rower cage are therefore required for 
m a x i m u m threshing yield and eff icient separa t ion . The combine harves te r will t h u s have to 
move more slowly, or the feed will have to be reduced. 
This in tu rn calls for a sl ightly re laxed se t t ing of the c leaning elements. 
The following conclusions were reached: 
Moist grain slightly slower c o m h i r e harves ter travel ( compared to identical d ry crop 
densi ty) 
slightly higher threshing d r u m speed 
sligthly na r rower cage se t t ing 
slightly less wind and/or closer screens 
I t is j u s t the reverse wi th d ry grain. Breaking haza rds increase. The d r u m speed mus t 
not be as high as s t a t ed above . A high d r u m speed is of course not even required as at t ha t 
mois tu re -con ten t or r ipeness level the grain will easily be released f rom the ears a n d panicles. 
The t h r o u g h p u t or feed, i.e. combine harves te r t rave l speed, can thus he increased. 
To ensure the p roper processing of t he increased feed t he cage will have to he set more 
widely. The more compac t f low of grain will provide an add i t i ona l protect ion for the bri t t le 
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const i tuents . H ighe r t h r o u g h p u t r a t e s and higher chaff shares of course require s l ight ly more 
wind and wider screens, respect ively . There is an o p t i m u m in ter re la t ionship be tween all t he 
sett ing indices involved. 
Fig. 8. Handl ing of threshed ears to determine d r u m losses 
Fig. 9. There are m a n y grains (i.e. more than 50) in t he 50 th reshed ears involved. T h i s 
indica tes t h a t d rum loss is high 
The following conclusions were reached: 
Dry grain — slightly fas te r combine harves ter t r ave l (compared to ident ical moist c rop 
dens i ty ) 
sl ightly lower threshing d r u m speed 
= sl ightly wider cage s e t t i ng 
— sli tghly more wind and /o r wider screens 
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This su rvey roughly represen ts t h e system of mois ture -conten t a n d ripening level con-
s iderat ion applied in the selection of t he setting d a t a a n d the th roughput - spec i f i c o p t i m u m 
combine harves te r set t ing. 
The sys t em combines o p t i m u m efficiency, m i n i m u m losses, a n d t he most f a v o u r a b l e 
qua l i t y indices. 
1.6. Loss and quality level checks and adequate setting adjustment 
Establ ish grain loss (in r ead ing window, f rom l e f t to right). 
1st s tep : Check threshing or d r u m losses, i.e. a m o u n t of grains remain ing in the ears . 
Pick a t r a n d o m 50 threshed ea r s f rom the s t r aw s w a t h , remove a n y grains still con ta ined , 
c o u n t them. 
Repeat t he above procedure th ree times. E n t e r t he number of gra ins thus es tabl i shed 
(e.g. in case of w h e a t 20 grains p e r 50 threshed ears = 48 kg 'ha) as loss in the f i rs t co lumn 
( f rom left to r i gh t ) in the reading window. 
2nd s tep : Coun t the n u m b e r of fall-out and sca t te r ing loss gra ins per 0.25 m2 of c rop 
area before a n d a f t e r threshing. 
( E x a m p l e : Pr ior to th resh ing w i t h 3 counts an average number of 20 grains = 38 k g / h a 
loss due to fa l l -ou t ; a f te r threshing or mowing, resp. , an average n u m b e r of 40 grains = add i -
t iona l 38 kg/ha loss due to act ions of reel and o ther c u t t i n g elements). 
En te r t he n u m b e r of grains t h u s established in t h e second column in t he reading window. 
3rd s tep : Check combined shake r and chaff losses, which m a y well be the mos t impor -
t a n t source of losses, or separa te ly check the losses f r o m the shaker a n d chaff . 
Fig. 10. I n t h e f ield there are a b o u t 20 to 50 s t e m s twis ted to f ind o u t which set t ing to select, 
i.e. dry, m e d i u m , or moist. Since s t r aw in this case is crisp and b r i t t l e , " d r y " is t he condi t ion 
selected 
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Place a check bowl or someth ing answering t he purpose of 25-cm wid th below the 
fal l ing s t r aw swath and /o r chaff ou t le t . R e m o v e s t r aw, blow off the cha f f , count the n u m b e r 
of grains caught . 
Repea t the above procedure t h r e e to f ive t imes . En te r the ave rage n u m b e r of lost 
gra ins (e.g. 200 grains c a u g h t in bowl = 69 kg/ha loss) in the thi rd co lumn in the reading win-
dow. (If there is not a n y suitable vessel avai lable it m a y be suff icient to coun t t he n u m b e r of 
gra ins exhibi t ing f resh gloss below a s t r a w swath area of 25 cm.) 
4 th step: Ears b roken or cut off (These da ta involve the f o u r t h ( las t ) loss co lumn; t he 
f i r s t t h ree apply to grains . ) Count the n u m b e r of ears f o u n d on 1 m2 of c rop area before (i.e. 
ears damaged by b reak ing or buckling = buckling ears) and a f te r (cut -off ears) threshing. 
E x e c u t e this procedure t h r ee to f ive t i m e s before and a f t e r threshing. 
(Example : 5 c o u n t s before t h r e s h i n g in case of winter whea t resu l t ing in an average 
of 3 ears/m 2 = 30 kg /ha loss b y ears d a m a g e d by breaking or buckling; while coun ts a f te r th resh-
ing or moving, resp. , resu l t in an a v e r a g e of 5 ears/m2 = an addi t ional loss of 20 kg/ha due 
to cut -off ears). 
5 th s tep: Proceed wi th established losses of grains and ears (panicles, hulls/husks f r o m 
the l e f t -hand or, resp. , t h e r ight -hand side of the r ead ing window on t he rea r of the se t t ing 
slide ru le , t ak ing into considerat ion the 4 d i f fe ren t ly m a r k e d rectangles a t t he lower edge of 
t h e r ead ing window, a n d establish the level of the 4 d i f fe ren t grain losses in t e rms of kg/ha . 
T a k i n g our examples g iven in steps 1 to 4 we arrive a t t he following resul t : 
(a) 20 grains per 50 ears not released in threshing = 48 k g / h a loss 
(b) 20 grains per 0.25 m 2 due to fa l l -out = 38 k g / h a loss 
and 
20 grains per 0.25 m 2 due to s ca t t e r ing = 38 k g / h a loss 
(c) 200 grains per 25 c m of s t raw s w a t h = 69 k g / h a loss 
(d) 3 ears per 1 m2 c rop area damaged b y buckling = 30 kg /ha loss 
a n d 
2 ears per 1 m2 crop area damaged b y cut t ing = 20 k g / h a loss 
To ta l loss = 243 k g / h a 
6 t h s tep: Check w h e t h e r the loss r a t e resul t ing f r o m the four d i f fe ren t sources is wi thin 
admiss ib le l imits; add t o t a l losses and s t a t e result in t e r m s of kg /ha a n d percen tage of t he 
e s t ima t ed rough yield. 
( W h e n we proceed f r o m an e s t i m a t e d winter w h e a t yield of 50 d t / h a t he loss of 243 
kg /ha given in our example corresponds to a b o u t 5 per cen t loss of ac tua l yield). 
S teps 1 to 6 clearly demons t r a t e to w h i c h level t he loss ra te m a y rise even wi th modern 
combine harves te rs if losses are not checked thoroughly . 
In t e rna t iona l reference l i terature on combine ha rves te r s giving loss r a t e s of 5 to 10 per 
cen t (or even higher in case of non-grain c rops ) proves t h a t loss ra tes are ac tua l ly in this range . 
7 th s tep : Draw conclusions f rom s t eps 5 and 6 a n d decide whe ther combine harves te r 
se t t ing should be ad jus t ed or no t ; a d j u s t m e n t will usual ly be required. 
Reduce grain losses, according to t h e in fo rmat ion as to causes p rov ided on the f r o n t 
of t he se t t ing slide rule, one a f t e r the o ther b y ad jus t ing t h e various combine harves te r op-
e ra t ing e lements involved. 
In our example increase d rum speed a n d nar row the cage a r r a n g e m e n t , this will 
ma rked ly reduce threshing yield losses. 
W h e n e v e r any a d j u s t m e n t is made, i.e. here the increase of d rum speed a n d the narrow-
ing of t he cage gap, wi th a resul t ing exace rba t ion of th resh ing in tens i ty i t is v e r y i m p o r t a n t 
t o check t he proport ion of b roken grain. 
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Threshing in tens i ty m a y he exacerba ted only as far as grain d a m a g e will allow. 
Shaker losses will sl ightly decrease due to improved thresh ing yield and more f avou rab l e 
(i.e. earlier) separa t ion. 
A d j u s t reel speed wi th resul t ing decrease of scat ter ing losses. 
Drive more slowly if need be, this will resu l t in a more m a r k e d decrease of shake r and 
sca t t e r ing losses, the cu t t ing level can be set lower and losses due to cut-off ears will also de-
crease. 
This allows losses due to th resh ing condi t ions (i.e. grain no t released in th resh ing , scat-
te r ing loss, discharge of loose grain toge ther w i t h s t r aw and chaff , cut -off ears) to be reduced to 
t he requi red level of 1.5 per cent f r o m yield. 
Fal l -out losses and losses f r o m buckl ing ears, which are due to p lan t and r ipening con-
d i t ions , will have to be cont inuous ly checked for days before ha rves t ing s tar ts , and a harves t -
ing opera t ion sequence will have to be laid down in view of the establ ished da ta in order to 
keep these losses as low as possible. 
8 th s tep: De t e rmine f ina l gra in losses and enter the resu l t ing da ta in the harves t ing 
d ia ry separate ly according to t ypes of grain loss and as to ta l loss in t e rms of kg/ha and per-
cen tage of overall yield. If r equ i red execute f ina l a d j u s t m e n t of mach ine sett ing. 
In compliance wi th changing th resh ing condi t ions (e.g. drier weather , d i f ferent r ipening 
level, lower mois tu re -con ten t level, etc.) check losses several t imes a day and accordingly ad-
j u s t mach ine set t ing and va ry combine harves te r t rave l speed (which may increase still more in 
the course of the day if d ry ing continues) . 
2. Economic benefi t 
Invest igat ions carr ied ou t in recent years show t h a t appl ica t ion of o p t i m u m set t ing 
d a t a resulted in considerable economic benef i t s . In the period rang ing f rom 1963 to 1966 har-
ves t ing losses could be reduced down to 2 per cent with grain crops and to 8 pe r cent with 
non-gra in crops, re la ted to t he to ta l yield. Ef f ic iency increases a t t a ined a t t he same t ime 
r anged f r o m 17 to 22 per cent . 
Compared to ha rves t ing losses of 10 per cent and more s t a t ed in reference l i tera ture 
th i s is a most r emarkab le result . 
P . F E I F F E R 
55 Nordhausen , 
F rankens t rasse 21. 
S T U D Y ON T H E P H Y S I O L O G I C A L S P E C I A L I Z A T I O N O F E R Y S 1 P H E G R A M I N I S DC 
F .SP . T R I C I T I M A R C H A L AT M A R T O N V Á S Á R 1970/71 
In the winter of 1970 an o p p o r t u n i t y arose to ex tend research work concern ing the pow-
dery mildew of whea t and deal more intensively with the pa thogen . A par t of th is p rog ram was 
to assess the race spect re of powdery mildew and s tudy the a t t i t u d e s of the var ie t ies towards 
t he var ious races. 
The f i r s t s tep of our work was of an assessing charac te r . For this reason pu re cul tures 
of numerous hybr ids a n d variet ies were isolated. 
Our inves t iga t ions were carried out in a green-house du r ing the winter per iod a t Mar ton-
vásá r , a t the Agr icul tura l Research I n s t i t u t e of the H u n g a r i a n Academy of Sciences. Dur ing 
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t he expe r imen t t he t e m p e r a t u r e was 16—20°C, relat ive h u m i d i t y was 60—80 per cent. Arti-
f ic ia l i l luminat ion was also applied w h e n required. 
Race de t e rmina t ion was carried o u t wi th NOVER'S (1957) me thod mod i f i ed to some ex-
t e n t b y ourselves (SZUNICS 1969). Reac t i on of the var ie t ies to var ious races was eva lua ted b y 
our m e t h o d described earl ier (SZUNICS 1969), while res is tance to the popu la t i on (suscepti-
b i l i ty ) according to me thod ic s r e commended b y HINFNER (1960), wi th ar t i f icial infec t ion applied 
in each case. 
Table 1 
Percentage distribution of race spectre 
(Mar tonvásá r , 1970/71) 
Isola ted 
races 
Frequency 
Isolated 
races 
Frequency 
number percentage n u m b e r percentage 
0 5 1 0 . 0 1 6 2 4 . 0 
2 1 2 . 0 1 8 1 2 . 0 
3 7 1 4 . 0 2 4 1 2 . 0 
4 1 2 . 0 2 6 1 2 . 0 
5 4 8 . 0 2 7 2 4 . 0 
7 3 6 . 0 3 1 1 2 . 0 
9 7 1 4 . 0 3 2 2 4 . 0 
1 3 2 4 . 0 3 5 4 8 . 0 
1 4 1 2 . 0 X 5 1 0 . 0 
27 isola te 
27 race = 
27 isola te 
27 r ace 
27 r ace 
27 isolate 
P o w d e r y mildew was collected f r o m d i f fe ren t var ie t ies and hybr id ma te r i a l sown in 
the e x p e r i m e n t a l area. 
a) Assessment of t h e race spectre. On t h e basis of f i f t y pu re lines 18 races were ident i f ied 
(Table 1). Races most f r e q u e n t l y occurr ing in the re la t ively small popula t ion a re : 3; 9; 0. 
Races 3 a n d 0 are p re sen t in m a n y count r ies of Europe . In E n g l a n d they are t h e d o m i n a n t 
races (WOLFE 1967). R a c e 9 was isolated besides H u n g a r y — in the German Democra t i c 
R e p u b l i c ( N O V E R 1 9 5 7 ) , Y u g o s l a v i a ( S M I L J A K O V I C 1 9 6 6 ) a n d I t a l y ( G R A S S O 1 9 6 6 ) . 
Of races 16, 18 a n d 19 domineer ing in K r a s n o d a r race 19 could not be isolated in the 
f i rs t yea r . This is all t h e m o r e interest ing because all the th ree races occur In t h e va r i e ty Be-
r o s t a y a 1 ( S Z U N I C S 1 9 6 9 ) . 
I n t h e popula t ion e x a m i n e d a new race n o t ye t described was isolated (marked provi-
sionally w i t h X) , which, a t t h e same t ime, p r o v e d to be the mos t agressive and infec ted the fol-
lowing var ie t i es tested: Cars t en V.; Sa lzmünde S t a m m 1444; Red F e r n ; Axmins ter ; N o r m a n d i e ; 
Hope ; Chul . (Table 2). 
= 5 0 
= 1 8 
= 2 . 7 7 
= 0 . 3 6 
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Resis tance t o races 9, 35 and X was examined in e igh t variet ies in H u n g a r y . Table 
2 shows t he agressivity of these races. T h e pa thologica l p ic tu re of a race isolated in K r a s n o d a r 
in 1969 a n d labelled wi th 45 b y NOVER (personal publ ica t ion in 1971) is found in t h e same Table. 
b ) Resistance of some variet ies to t he var ious races of powdery mildew. F r o m the point 
of v iew of breeding work a n d product ion i t is i m p o r t a n t t o k n o w not only t he races which the 
local popula t ion consists of b u t also which of t h e m are t he mos t agressive as well as t he dom-
i n a n t ones, and how t h e commercia l ly p roduced variet ies r e a c t to these races. 
Table 2 
Reaction of varieties tested to four different races 
Races 
Varieties tested 
9 33 45 X 
Cars ten V  S S S S 
Sa lzmünde S tamm 14/44 . . . . S s S S 
Red F e r n  s R R S 
Axmins t e r  s S S s 
N o r m a n d i e  s R R s 
Halle S t a m m 13471 R R R R 
Weihens t ephan M I  R R S R 
H o p e  R S R S 
Chul  R S R s 
N o t e : R = res i s tan t 
S = suscept ible 
Table 3 shows t he powdery mi ldew resistance of several var ie t ies to t h e Mar tonvásá r 
popu la t i on and t o races 9, 35 and X . 
The var ie t ies A v r o r a and K a v k a z are considered popu la t ions f rom the po in t of view of 
p o w d e r y mildew res is tance . Consequent ly , i t m a y be use fu l to br ing t h e m to an immunologica l 
ba lance , and use t h e res i s tan t f o rm o b t a i n e d in th is w a y in commercia l p roduc t ion and as a 
bas ic mater ia l of b reed ing . I t m a y be all t he more useful , as these var ie t ies are he terozygous 
in re la t ion to race X t oo ( they segregate) , moreover , as a reac t ion to t he pa thogen , in tensive 
nec ro t i c and chlorot ic pa tches can be f o u n d on the p l an t s . The o ther var ie t ies examined are 
t o t a l l y susceptible t o t he men t ioned race. 
The e x t e n t of resis tance to va r ious races and to t h e popula t ion do no t cont rad ic t each 
o t h e r . Never theless , eva lua t ion of res is tance to t he va r ious races gives a m u c h more detai led 
resu l t , since some var ie t ies do no t h a v e t h e same suscept ib i l i ty , or resis tance t o the d i f f e ren t 
races . 
Table 4 con t a in s t he ma te r i a l of which the pure lines were isolated. 
Prepared a t t he Agricul tura l Resea rch I n s t i t u t e of t he H u n g a r i a n A c a d e m y of Sciences, 
Mar tonvásá r 
L . S Z U N I C S , L . S Z U N I C S 
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Table 3 
Resistance of several varieties grown in Hungary to races 9, 35 and " X " , and to the local population 
(Mar tonvásá r , 1970/71) 
Var ie ty 
Races Popu la t ion 
9 35 X 
infect ion 
percentage t y p e of 
infect ion 
infect ion 
pe rcen tage 
t y p e of 
in-
fect ion 
infect ion 
percentage 
t y p e of 
infect ion 
infect ion 
percentage 
Avrora  0 - 3 cN 5.3 (0.0—50.0) 0 - 3 2.9 ( 0 . 0 - 1 0 . 0 ) 0 - 4 CN 11.6 (0.1—30.0) 6.2 ( 0 . 0 - 6 0 . 0 ) 
Kavkaz  0 - 1 С 0.01 ( 0 . 0 - 0.1) 0 - 2 0.95 ( 0 . 0 - 5.0) 0 - 3 С 9.02 ( 0 . 1 - 5 0 . 0 ) 7.8 ( 0 . 0 - 6 0 . 0 ) 
Fer tőd i 293 0 - 4 51.4 ( 0 . 1 - 6 0 . 0 ) 1 - 4 60.5 4 90.0 83.2 
Mir. J u b . 50 2 - 4 60.5 ( 2 . 0 - 7 0 . 0 ) 4 95.0 4 95.0 85.0 
Bezostaya 1 4 60.0 4 90.0 4 90.0 87.5 
Mironovskaya 808 2 - 4 28.2 ( 3 . 0 - 4 0 . 0 ) 4 90.0 4 100.0 87.5 
B a n n a y a 12 3 - 4 40.0 4 с 70.0 4 90.0 92.5 
Moisson  2 - 3 70.0 4 85.0 4 100.0 100.0 
Note : С = in tens ive chlorosis 
с = slight chlorosis 
N = large necrot ic pa tches 
In some places two f igures are given in the columns of infect ion t y p e and infect ion percentage ; th is means t h a t the va r i e ty 
does no t un i fo rmly reac t to the races indica ted . 
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Table 4 
Distribution of races isolated from various varieties 
and hybrid combinations in 1970171 
Varieties 
and hybrids Isolated races 
Number of 
isolated 
races 
H y b r i d s  3 , 4 , 5 , 9 , 1 6 , 1 8 , X 7 
B e s o s t a y a 1  O, 9 , 2 6 , 2 7 , 3 2 , 3 5 6 
F e r t ő d i 293 3 , 7 , 9 , 1 4 , 1 6 5 
A v r o r a  3 , 5 , 2 4 3 
Skorospe lka 35 7 , 9 , 3 2 3 
Mironovskaya 808 . . 3, 9 , 3 5 3 
Kiszombor i 1  5, 1 3 , 3 5 3 
M v 6 9 - 1 3 0 , 2 , 1 3 3 
B e s o s t a y a 1 dwarf . . 7 , 9 2 
K a v k a z  3 5 X 2 
Skorospe lka 3B . . . . 5 , 3 1 2 
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C H A N G E S I N T H E U L T R A S T R U C T U R E O F P O L A R I Z I N G M E R I S T E M C E L L S U N D E R 
T H E I N F L U E N C E O F C O L C H I C I N 
D i f f e r e n t i a t i o n in the m e r i s t e m cells and t i s sues is caused f u n d a m e n t a l l y by p o l a r i t y 
occurr ing in a c e r t a i n phase of cell d e v e l o p m e n t . T h e consequence of p o l a r i t y is an u n e q u a l 
cell division w h i c h resu l t s in d i f f e r e n t cell t y p e s a n d t i ssues (BÖNNING 1958, BLOCH 1965).  
Colchicin i n h i b i t s t h e d e v e l o p m e n t of po la r i ty in t h e m e r i s t e m cells t h u s in f luenc ing t h e d i f -
f e ren t i a t ion of cells a n d t issues to a g r e a t extent (WEissnNBÖCK 1949,1950, BÖNNING— HUNCK 
L U T Z 1 9 6 5 , W E T T S T E I N 1 9 6 5 ) . 
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Our inves t iga t ions were a i m e d at gett ing in fo rmat ion on t he u l t r a s t ruc tu ra l changes 
occurr ing in t he polarizing cells of roo t t ip mer is tems under the in f luence of colchicin. Y o u n g 
roo t tips of Allium сера L. and Zea mays L. r ep resen ted the ob jec t of investgat ion. I n the 
exper iments t he seedlings were k e p t in 0.2—0.4 °/0 colchicin so lu t ions for 2—4 d a y s ; dur-
ing this t ime a th ickening charac te r i s t i c of the in f luence of colchicin became appa ren t on the 
roo t tips. The cell s t ruc tures of t r e a t e d roots were compared with t h o s e of un t rea ted , no rma l 
roots . For the purpose of electron microscope s tudies root tips were f i x e d in a 2 per cen t buf-
fered potassium p e r m a n g a n a t e so lu t ion , then a f t e r having been w a s h e d out and dr ied in-
Fig. 1. Pa r t of a mer is tem cell of Allium сера L. t r e a t e d with colchicin (explanat ion in t he 
t ex t ) . X 6000 
b e d d e d in ara ld i te in the usual w a y . The ul t ra- th in sections were con t r a s t ed in p l u m b u m 
c i t r a t e solution. 
The main oberva t ions and r e su l t s were the fol lowing: In the m e r i s t e m cells of n o r m a l 
p l a n t s polari ty man i f e s t s itself in t h a t cytoplasm accumula t e s in the ap ica l p a r t of the e longa ted 
cell and cytoplasm organelles p r imar i l y the endoplasmic reticulum ( E R ) — occurring t he r e in 
l a rge r quant i t ies . Polarizat ion does n o t occur in mer i s t em cells which a t t h e t ime of the colchi-
cin t r e a t m e n t have no t yet polar ized, such cells grow isodiametr ical ly a n d t he E R dis in tegra tes 
i n to smaller or larger vesicula. In cells a f fec ted by the co lch ic in t r ea tmen t u l t r a s t ruc tu ra l changes 
a re of much higher e x t e n t at t he s t a g e of polar izat ion. The most consp icuous phenomenon is 
t h e intensive accumula t ion of E R , wh ich star ts pa r t l y in the apical c y t o p l a s m , part ly in cen t res 
n e a r the nucleus (Fig . 1), then - a f t e r constant ly growing — becomes an unbroken sy s t em 
(Fig . 2). In cells a l r eady polarized a t h i ck mass of E R can be found bes ide the nucleus, in t he 
d i rec t ion of the apical pa r t of the cell (F ig . 3). Fu r the r , an increase in t he n u m b e r of mi tochondr ia 
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Fig 2 P a r t of a meris tem ccll of Allium сера L. t r e a t e d with colchicin (explanat ion in t h e 
text) . X 9000 
Fie 3 Pa r t of a mer is tem cell of Allium сера L . t r ea t ed with colchicin (explanat ion in t he 
text ) . X 4500 
V A R I A 2 1 7 
Fig. 4. Cytop lasm p a r t of a mer is tem cell of Allium сера L. t r e a t e d with colchicin (explana-
tion in the t e x t ) , x 13 000 
Fig. 5. P a r t of a mer i s tem cell of Allium сера L. t r ea t ed wi th colchicin ( exp lana t ion in the 
text ) . X 4500 
2 1 8 VARIA 
c a n be observed. T h e nex t phase is t h e gradual d i s in tegra t ion of E R i n t o separa te vesicula 
(F ig . 4), and a s i m u l t a n e o u s decrease in t h e number of t h e Golgi-apparatus . Another essential 
c h a n g e can be o b s e r v e d in the nucleus, which is f r a g m e n t e d under the in f luence of colchicin. 
T h i s process begins w i t h the m e m b r a n e of the nucleus becoming i n t rove r t ed here and the re 
a n d t he cytoplasm organel les get t ing i n t o the creases (F ig . 5). These creases become deeper 
Fig. 6. Meristem cell of Allium сера L. t reated w i t h colchicin ( exp lana t ion in the tex t ) , 
X 3000 
a n d deeper, of ten r a m i f y , and f inal ly t h e nucleus is d iv ided into two, occasional ly even more 
p a r t s (Fig. 6). M e a n w h i l e an in tensive g rowth and vacuol iza t ion of the nucleolus can be ob-
se rved . From the s t r u c t u r a l changes described the fo l lowing conclusions can be d rawn. I n 
t h e apical zones of polarizing or a l r e a d y polarized cel ls colchicin induces a very in tens ive 
t e m p o r a r y protein syn thes i s as i n d i c a t e d b y the high deg ree of E R accumula t ion . At the s a m e 
t i m e the increasing n u m b e r of m i t o c h o n d r i a suggests t h e growing in t ens i t y of oxidat ive p ro-
cesses. The f r a g m e n t a t i o n of the nuc l eus is probably r e l a t e d with the i nh ib i t i ng effect of col-
chic in on mitosis, w h i c h — as it is k n o w n — does not p r e v e n t the D N A a n d the chromosomes 
f r o m being r edoub led . As a final conc lus ion we can s t a t e t h a t an in tens ive metabol ism t a k e s 
p l ace in the polar iz ing cells, which is g rea t ly increased f o r a while by t h e colchicin. 
* 
Prepared a t t h e Depa r tmen t of Appl ied Botany a n d Histogenesis, L . E ö t v ö s Unive r s i ty , 
Budapes t—Alsógöd . 
L . F R I D V A L S Z K Y , P . G R A C Z A 
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T H E G E R M I N A T I O N P H Y S I O L O G Y OF T R I T I C A L E 
Tri t icale h a s l a te ly been successfu l ly g rown ill H u n g a r y , espec ia l ly on sandy a r e a s . If 
a t t e n t i o n is pa id to ha rves t ing , t h r a s h i n g and s to rage seed grains of 85— 90 per cent g e r m i n a t i v e 
ab i l i ty can be o b t a i n e d f rom t h e hexaplo id h y b r i d Triticale s t ra ins p r o d u c e d at K e c s k e m é t 
( K i s s 1968). 
Accord ing t o exper iences g a i n e d so far t h e p e r i o d of d o r m a n c y is relat ively s h o r t due 
t o t h e high e n z y m e ac t iv i ty of t h e gra ins . Of t h e n u m e r o u s fac tors a f f e c t i n g g e r m i n a t i o n , in 
a d d i t i o n to t h e d o r m a n c y per iod , t h e inf luence of s o m e salt solutions a n d of t e m p e r a t u r e was 
s t u d i e d by t h e a u t h o r . Grain lots of Triticale s t r a i n s p roduced and h a r v e s t e d in 1970 ( N o . 20, 
No . 64, No. 69, A - l e l i te mix tu re , A-2 elite m i x t u r e ) were sent by Á r p á d Kiss (Resea rch I n s t i -
t u t e of Vege tab le P r o d u c t i o n , K e c s k e m é t ) for t h e e x p e r i m e n t s . G e r m i n a t i o n was c a r r i e d o u t 
u n d e r l a b o r a t o r y cond i t ions , in Pe t r i -d i shes , b e t w e e n f i l t e r paper l a y e r s k e p t c o n s t a n t l y w e t . 
T h e requi red serie of t e m p e r a t u r e s (5, 10, 15, 20, 25, 30, 35, 40°C) w e r e ensured b y t h e u s e of 
r e f r i g e r a t o r s and biological t h e r m o s t a t s . 300 grains p e r v a r i e t y with f o u r repl icat ions w e r e used 
i n each t r e a t m e n t . I n t h e e x p e r i m e n t s on salt t o l e r a n c e (0.5; 1.0; 2.0; 3 .0 pe r cent NaCl , KCl , 
CaCL solut ions) a n d a f t e r - r ipen ing t h e seed-beds were k e p t a t 20°C in d a r k n e s s , and in t h e s t u d y 
of a f t e r - r ipen ing t h e two days p re -coo l ing was c a r r i e d o u t in a r e f r i g e r a t o r , a t a t e m p e r a t u r e 
of + 4 ° C . 
1. Study of after-ripening. A t t h e beginning of O c t o b e r g e r m i n a t i n g power and g e r m i -
n a t i o n pe rcen tage were in mos t cases lower t h a n in J a n u a r y or March of t h e following y e a r . 
Dif ferences were especia l ly r e m a r k a b l e wi th the e l i te m i x t u r e s t ra ins of A- l and A-2 w h i c h 
s h o w e d 30—40 p e r c e n t higher g e r m i n a t i o n ab i l i ty i n J a n u a r y . On t h e o t h e r hand , w i t h t h e 
var ie t i es No. 20 a n d No . 64 the p e r i o d of a f t e r - r i pen ing was shor t : t h e i r g ra ins showed a h i g h 
g e r m i n a t i o n p e r c e n t a g e a l ready in O c t o b e r . W i t h s t r a i n s A- l and A-2 t h e endogenous gibl ie-
rel l in ac t iva t ion i n d u c e d by p re -coo l ing (FRANKLAND—WAREING 1962) yielded v e r y good 
resu l t s , especially in t h e case of A - l , whereas a r e su l t of pre-cooling, t h e ge rmina t ion p e r c e n t -
age rose to 93% c o m p a r e d to 6 2 % in t h e control . T h e s t imula t ing e f f e c t of pre-cool ing in 
increas ing t h e g e r m i n a t i n g power w a s found to b e s imi la r in the o t h e r variet ies ( T a b l e 1). 
2. The cardinal points of germination temperature. A t 5°C g e r m i n a t i o n only began o n t h e 
9 t h or 10th d a y , a t 10°C on the 6 t h d a y , while a t 15°C a n d over as soon as on the 3rd d a y . A t 
0°C no t a single g r a i n of Triticale, whi le a t 40°C o n l y 1 — 2 per cent g e r m i n a t e d . The g r a i n s of 
s t r a i n A- l showed a r e m a r k a b l y good ge rmina t ion p e r c e n t a g e a l ready a t 10°C, while t h e va -
r i e t y No. 64 g e r m i n a t e d to 3 per c e n t even at 40°C. T h e op t imum g e r m i n a t i o n t e m p e r a t u r e 
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Table 1 
Effect of pre-cooling on the germinating pouier and germination percentage of Triticale grains 
(Tápiószele, 1 9 7 0 - 7 1 ) 
W a t e r content Number of g e r m s o n t h e 
G e r m i n a t i o n 
pe rcen t age 
(Oc t . 1970) 
G e r m i n a t i o n 
p e r c e n t a g e 
( J a n . 1971) 
Var ie ty 
in grains 
O c t . 1970 2nd 3rd 4th 
% d a y of germinat ion (Oc t . 1970) 
No. 20 9.4 67 13 6 86 86 
pre-cooling 81 0 0 81 
No. 64 8.6 42 33 13 88 87 
pre-cooling 82 4 2 88 
No. 69 9.1 27 22 14 63 71 
pre-cooling 51 9 5 65 
A - l ! 7.7 29 7 26 62 94 
pre-cooling 84 7 2 193 
A-2 ! 7.7 13 11 27 51 89 
pre-cooling 71 10 2 ! 83 
Mean 70 
82 
85 
Table 2 
Germination percentage of Triticale varieties at different temperatures 
(Tápiószele, 1971) 
V a r i e t y 
Range of t e m p e r a t u r e °C 
5 10 15 20 25 30 35 4 0 
No. 20 62 79 84 86 84 65 64 0 
No. 64 70 65 66 83 88 86 69 3 
No. 69 40 51 54 71 64 59 38 0 
A - l 83 94! 94 94 87 70 69 0 
A-2 65 88 ! 88 89 74 54 51 0 
Mean 64 75 77 85 79 67 58 1 
was around 20°C w i t h most va r i e t i e s except No. 64 w h i c h showed t h e highest ge rmina t ion per-
centage a t 25°C (Table 2). 
3. Effect of salt solutions. Examina t ions were performed on t w o occasion: a t t h e begin-
ning of the per iod of a f te r - r ipening (early October , 1970) and nea r ly half a year l a t e r ( a t the 
e n d of March 1971). The grains of strains with a longer a f te r - r ipen ing period (A-l a n d A-2) 
were more sens i t ive a t the beg inn ing of the period t h a n those of va r i e t i e s with a sho r t e r a f t e r -
ripening period (No . 20, No. 64, N o . 69). NaCl r e d u c e d the ge rmina t ion percentage a t as low 
a concentra t ion as 0.5 per cen t , a n d at 2.0 pe r c e n t even showed a toxic e f f ec t . Germi-
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Table 3 
Effect of salt solutions on germination in Triticale 
(Tápiószele, Oc tobe r 1970) 
Germinat ion percentage a f te r t r e a t m e n t s with 
Var ie ty 
No. 20 
No. 64 
No. 69 
A - l 
A-2 
Mean 
Control 
NaCl KCl CaCl , 
0.5 1.0 2 0 0.5 1.0 2.0 0.5 1.0 2.0 
per cent solutions 
86 84 46 1 81 59 8 69 77 45 
88 87 34 6 79 67 9 91! 77 38 
63 63 30 1 6 8 ! 47 10 57 41 12 
62 25 12 0 37 36 5 48 35 4 
51 24 10 1 36 28 7 47 25 3 
70 57 26 2 60 47 8 62 51 20 
Table 4 
Effect of salt solutions on germination in Triticale 
(Tápiószele, March 1971) 
Germinat ion percentage af ter t r e a t m e n t s wi th 
Var ie ty Control 
NaCl KCl CaCI, 
0 5 1.0 2.0 3 0 0 5 1.0 2.0 3.0 0.5 1.0 2 0 3.0 
per cent solutions 
No. 20 90 80 84 44 10 86 76 85 51 77 79 70 69 
No. 64 94 93 76 50 7 83 82 68 63 92 78 76 68 
No. 69 70 69 53 19 2 71 49 42 24 68 60 54 36 
A - l 96 90 83 36 3 94 81 52 28 92 91 81 67 
A-2 89 78 47 19 2 72 69 23 14 86 83 75 42 
Mean 88 82 69 34 5 81 72 54 36 83 78 71 58 
na t ion was decreased in the lowest degree by the CaCl2 solutions; in t he var ie ty N o . 64 the 
ge rmina t ion percentage even increased f rom 88 to 91 per cent u n d e r t h e influence of a 0.5 per 
cent CaCl2 t r e a t m e n t ; while the 0.5 per cent KCl t r e a t m e n t increased the ge rmina t ion per-
cen tage of the same var ie ty f r o m 63 to 68 per cen t (Table 3). 
On t he second occasion (at t h e end of March 1971) the var ie t ies displayed less suscepti-
b i l i ty ; ge rmina t ion did not fall to zero even w i t h 3 per cent salt so lu t ions used. The s t r a i n A- l , 
w i t h a high germinat ive abi l i ty as well as grains of s t ra ins No. 64 a n d No. 20 ge rmina t ed even 
when t r e a t e d with 3 per cent NaCl (germinat ion percentage was 3 - 1 0 ) (Table 4). 
I t is known t h a t rye grains are highly sal t to le ran t while w h e a t grains are m o r e sen-
si t ive (MÁNDY— PÁL 1960). I t was in teres t ing to discover t h a t t he Triticale grains were more 
sensi t ive t o higher concent ra t ions (2—3 per cen t ) of salt solution t h a n the s imul taneous ly 
g e r m i n a t e d rye grains. The salt to le rance of Tr i t ica le grains is a b o u t t h e same level as t h a t of 
w h e a t a n d oa t grains (Table 5). 
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In the g e r m i n a t i o n physiological s tudy of Triticale the rate of r ipen ing of grains w a s 
f o u n d to be di f ferent in the various s t r a i n s . At the beg inn ing of the a f t e r - r ipen ing period pre-
coo l ing had a highly favourable e f f ec t o n the grains of s t ra ins A- l a n d A-2. Seed grains of 
t h e s e varieties are m o r e sensitive in t h i s period even w h e n t rea ted wi th sa l t solutions. In t he 
Table 5 
Effect of NaCl solution on the germination 
of grains in some cereals 
(Means of 5 varieties p e r each) 
(Tápiószele, 1971) 
Corn species Control 
Germinat ion percentage 
a f t e r t rea tments w i t h 
2 .0 3.0 
% NaCl solutions 
W h e a t  95 67 7 
R y e  74 73 63 
Tr i t i ca le  8 8 34 5 
O a t  92 62 2 
c o u r s e of the a f t e r - r ipen ing process, a b o u t half a y e a r l a t e r , grains of Triticale varieties ger-
m i n a t e d well; t h e y showed a low p e r c e n t germinat ion even when t r e a t e d with the highly in-
h i b i t i n g 3 per cent so lu t ion of NaCl. Compared to rye Triticale has a lower salt tolerance, sim-
i l a r t o tha t of w h e a t a n d oat grains. 
When s t u d y i n g the cardinal p o i n t s of ge rmina t ion t e m p e r a t u r e in Triticale var ie t ies 
we f o u n d 20°C to be a b o u t the o p t i m u m , 35°C the m a x i m u m (40°C w i t h only one of the va r i -
e t i e s examined) a n d 5°C to be t he m i n i m u m t e m p e r a t u r e . 
* 
Prepared a t t h e Ins t i tu te of A g r o b o t a n y , Tápiósze le 
L . G Y . S Z A B Ó 
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E F F I C A C Y OF F U N G I C I D E S I N C O N T R O L L I N G COLLAR R O T O F G R O U N D N U T 
( A R A C H I S H Y P O G E A L.) 
There are conf l ic t ing repor ts r ega rd ing the e f f i c a c y of organo-mercur ia ls in control l ing 
Aspergillus niger v a n Tieghem, caus ing collar rot of g r o u n d n u t . MORWOOD (1945) repor ted t h a t 
A g r o s a n G. N. a n d Ceresan (toly m e r c u r y acetate a n d e thyl m e r c u r y chloride respect ively 
a r e effective in cont ro l l ing A. niger. L a t e r , MORWOOD (1953) and PURSS (1960) observed t h a t 
t h e post-emergence loss of plants w a s higher in seeds t r e a t e d with organo-mercur ia ls t h a n in 
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seeds t rea ted w i t h o the r fungicides . NEMA et al. (1955) tes ted var ious organo-mercur ia ls a n d 
observed t h a t all t h e mater ia l s r educed the pre- and post -emergence d e a t h of g roundnu t p l a n t s 
as compared to t h e control . S tud ies were, therefore , u n d e r t a k e n to t e s t the efficacy of some 
newly developed organo-mercur ia l s along with o t h e r fungicides, for inhib i t ing the g r o w t h of 
t h e pa thogen in vitro and control l ing t he disease a n d t h e results are p resen ted here. 
The b ioassay was carried o u t with the m e t h o d described b y SAHNI—SINGH (1967). 
A spore suspension f r o m a t en -day-o ld single spore pa thogen ic cul ture of A. niger was p r e p a r e d , 
in distilled wa te r a n d f looded in pe t r i dishes having 2 % pota to dex t ro se agar (PDA). Seeds 
of g roundnu t (va r i e ty local) were t r e a t e d thoroughly w i t h seven concen t ra t ions (0.1, 0.2, 0.3, 
0.4, 0.5, 0.75 a n d 1 .0%) of each of t he fungicides (Agrosan G. N., Ceresan wet, F e r t i x 85, 
H a r v a s a n , Seed Dresser 6334, Seed Dresser 6335, Brass icol and Th i r am) . Three seeds f r o m each 
t r e a t m e n t in f ive repl icat ions and t he same number of u n t r e a t e d con t ro l s , were placed o n t h e 
surface of t he inocula ted P D A in pe t r i dishes a t e q u a l distances. T h e average size of t h e in-
hibi t ion zone p roduced a round ge rmina ted and u n g e r m i n a t e d seeds was recorded on t h e 
s ix th day. 
To s tudy t he ef f icacy of fungic ides in controll ing t he disease, seeds were inoculated w i t h 
the spores of A. niger f rom a 20 d a y old cul ture a n d t rea ted s epa ra t e ly with fungic ides a t 
concent ra t ions shown in Table 2. Sur face sterilized, unsteri l ized and inocula ted seeds w i t h o u t 
fungicidal t r e a t m e n t were used as controls . Four seeds f r o m each t r e a t m e n t were sown in each 
of twen ty f ive 12 inch pots h a v i n g sterilized field soil. Observa t ions were recorded on t h e 
number of seeds ge rmina ted , l e n g t h of shoot, n u m b e r of diseased p l a n t s on the 10th , 15 th 
and 20th day of sowing. 
Da ta p resen ted in Table 1 show t h a t Seed Dresser 6335 was the be s t a t producing l a rge r 
inhibi t ion zones a t all concent ra t ions , followed b y Seed Dresser 6334 a n d Fert ix 85. Brass icol 
Table 1 
Growth inhibition of A. niger by fungicides 
Average diameter of inhibi t ion zones 
Fungicides Concentrat ion of fungicides in % 
0.0 0.1 0.2 0.3 0.4 0.3 0.75 1.0 
Agrosan G. N Nil 1.45 1.60 1.80 1.85 2.30 2.50 2.80 
(Toly mercury ace ta te) 
Ceresan wet  NU 1.10 1.50 1.90 2.20 2.35 2.40 2.65 
(F thy l mercury chloride) 
Fer t ix 85 ' Nil 1.60 1.80 2.40 2.60 2.85 3.00 3.20 
( 3 % mercury as organo-mercury 
compound) 
Harvasan  Nil 1.30 1.60 1.90 2.15 2.30 2.40 2 .70 
(Organo-mercury compound) 
'Seed Dresser 6334 Nil 2.10 2.40 2.70 3.10 3.40 3.70 4.00 
( 3 % mercury as organo-mercury 
compound) 
'Seed Dresser 6335 Nil 2.30 2.90 3.20 3.40 3.80 4.00 4 .20 
( 3 % mercury as organo-mercury 
compound) 
Brassicol  NU NU 0.90 1.20 1.65 1.80 2.00 2.40 
(Pcntachloro ni t robenzene) 
Thi ram  Nil 1.30 1.40 1.70 2.10 2.20 2.35 2 .60 
(Tetramethyl t h iu r am 
disulphide) 
* Coded p r o d u c t of M/S Sandoz Ltd. , Basle, Switzer land. 
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which is a good fungic ide for v a r i o u s soil borne f u n g i , gave the poores t resul ts . I t was obse rved 
t h a t in the con t ro l A niger grew all round the seeds and inhibi ted t he i r germina t ion . Seeds 
germinated well in all the t r e a t m e n t s except in t h o s e of the higher concen t ra t ions ( 0 . 2 % a n d 
above) of Seed Dresser 6335. A f t e r ini t iat ion of ge rmina t ion , f u r the r g r o w t h s topped, ind ica t -
ing tha t the f u n g i c i d e is toxic a t these concen t ra t ions . 
Table 2 
Efficacy of fungicides in controlling Aspergillus collar rot of Groundnut 
T r e a t m e n t s 
Ger -
m i n a -
t i o n 
On 10th d a y On 15th d a y On 20th d a y 
. ' ° Disease 
Cont ro l A в A в A в 
Agrosan G. N . . 4 % 98 11.42 Ni l 16.50 4 17.97 4 92.49 
(Toly mercury acetate) 
Ceresan wet. 2 % 94 11.37 NU 15.43 2 15.80 5 90.56 
(Ethyl m e r c u r y chloride) 
Fer t ix 85 3 % 100 11.64 NU 16.57 Nil 19.31 Nil 100.00 
( 3 % mercury as organo-
mercury c o m p o u n d ) 
Harvasan 3 % 95 11.54 3 15.27 4 15.75 7 86.79 
(Organo-mercury compound) 
»Seed Dresser 6334 . 3 % . . . . 97 11.80 NU 16.57 Nil 18.71 NU 100.00 
( 3 % mercury as organo-
mercury c o m p o u n d ) 
•Seed Dresser 6335 2% . . . . 100 12.03 Ni l 17.22 Nil 19.42 Nil 100.00 
(3% mercu ry as organo-
mercury compound) 
Brassicol 5 % 92 10.13 3 14.80 5 15.52 8 84.92 
(Pentachloroni t ro benzene) 
Thi ram 3 % 98 11.33 NU 15.97 2 16.88 2 96.22 
(Tetra m e t h y l thiuram di-
sulphide) 
Sterilized  98 10.88 2 14.41 5 15.70 8 84.92 
Untrea ted  89 8.44 5 11.21 7 12.54 12 77.35 
Inoculated  70 4.33 12 6.86 36 7.77 50.003 
* Coded p roduc t s of M/s. Sandoz Ltd . , Bas le , Switzerland 
A = A v e r a g e length of shoo t (cm) 
В = N u m b e r of seedlings ro t t ed 
Resul ts p resen ted in T a b l e 2 show tha t i nocu l a t ed and uns te r i l i zed and not inocu la ted 
seeds had a g e r m i n a t i o n pe rcen tage of 70 and 89 respect ively whereas seeds t rea ted w i t h fun -
gicides or su r f ace sterilized had a germinat ion p e r c e n t a g e between 92— 100. Fer t ix 85, a n d Seed 
Dresser 6335 t r e a t e d seeds had a h u n d r e d per c e n t germinat ion. F e r t i x 85, Seed Dresser 6335 
a n d Seed Dresse r 6334 could con t ro l the disease u p t o 100% followed b y Thirain a n d Agrosan 
G.N. which could control it u p t o 96.22 and 9 2 . 4 9 % respectively. I t was interest ing t o note 
t h a t the l eng th of the shoots was r e t a r d e d in the t r e a t m e n t inocula ted wi th the p a t h o g e n while 
same increased in all other t r e a t m e n t s . M a x i m u m shoot- length was recorded in t h e case of 
Seed Dresser 6335 followed b y F e r t i x 85, Seed Dresser 6334 and T h i r a m . 
Inh ib i t ion zones of m a x i m u m size were f o r m e d by Seed Dresser 6335 followed b y Seed 
Dresser 6334 a n d Fert ix 85. H o w e v e r , it was o b s e r v e d tha t Seed Dresser 6335 is p h y t o t o x i c 
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a t a concent ra t ion of 0 .2% and higher . The c o m p a r a t i v e efficacy of t h e s e fungicides in c o n t r o l -
ling the disease was found to be b e t t e r followed b y T h i r a m and Agrosan G. N. Thus i t will be 
seen t h a t these mercurials (Seed Dresser 6335, Seed Dresser 6334, F e r t i x 85) and T h i r a m are 
be t te r as compared to o ther mercur ia l s like Agrosan G.N., Ceresan w e t a n d Harvasan fo r con-
t r o l l i n g t h e d i s e a s e . MORWOOD ( 1 9 4 5 ) a n d N E M A et al. ( 1 9 5 5 ) r e p o r t e d t h a t o r g a n o - m e r c u r i a l s 
could control the disease b u t l a t e r MORWOOD (1953) observed t h a t t h e post-emergence loss 
of p lants appea red to be less in seeds t rea ted wi th T h i r a m . PuRSS (1960) also r epor t ed t h a t 
organo-mercur ia ls were ef fec t ive in prevent ing pre-emergence r o t t i n g , however t h e y were 
associated wi th a s ignif icant ly h i g h e r incidence of t h e disease t h a n t h a t in the case of t r e a t -
ments wi th Cap tan and T h i r a m . GIBSON (1953) r e p o r t e d tha t organo-mercur ia ls p r o d u c e d 
a subs tan t ia l increase of the disease a t t r ibu t ing th i s to the reason t h a t certain isolates of A. 
niger were mercu ry to le ran t and concluded t h a t th i s e f fec t of the organo-mercur ia ls w a s d u e 
to their select ive act ion u p o n t he f u n g a l flora of t he soil region of t h e t r ea t ed seeds o p e r a t i n g 
to the a d v a n t a g e of A. niger. In t he present s tudies too Th i r am was f o u n d to be b e t t e r t h a n 
Agrosan G. N., Ceresan wet a n d H a r v a s a n bu t inferior to Seed Dresser 6335, Seed Dresser 6334  
and Fer t ix 85 indicat ing t h a t th i s isolate is not m e r c u r y to lerant b u t t hese mercurials h a v e a 
be t t e r fungic idal act ion. SHARMA—AGNIHOTRI (1969) observed t h a t t h e mycoflora a s soc ia t ed 
wi th the g r o u n d n u t seeds could ef fec t ive ly be control led b y Seed Dresser 6335 and Seed D r e s s e r 
6334 and t h a t A. niger a n d species of Fusarium a n d Sclerotium could no t completely be in-
h ib i ted b y Agrosan G.N., Brassicol, Ha rvasan , Ceresan wet and T h i r a m . 
Sincere t h a n k s are due to Dr. R. Prasada , Professor of P lan t P a t h o l o g y , for sugges t ions 
to Dr. R. M. Sing, Associate D e a n , College of Agr icul ture , Jobner a n d D r . B. K. S h r i v a s t a v a , 
Director , Agr icu l tura l E x p e r i m e n t S ta t ion , Univers i ty of Uda ipur , U d a i p u r for facili t ies a n d 
encouragement and to the Un ive r s i ty Grants Commission, New Delhi fo r financial help. 
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L E N T I L I R E G I C I R M O S 
Taxonomical place: Lens culinaris M E D I K . c o n v a r . microsperma B A R . provar. intermedia 
(BAR.) M Y conc. subnummularia BAR. 
Origin: Selected f r o m a local v a r i e t y of French or ig in . 
Beginning of breeding: 1958, I regszemcse 
Breeder: Béla K i s s dr. and László Mészáros, I regszemcse 
State qualification: Provisionally cert if ied i m p r o v e d variety, 1966. 
General characterization: P r o d u c t i v e , high yielding, un i form early v a r i e t y with light b rown , 
spot ted seeds. 
Morphological description: 
Root system: strong main roo t penetra t ing t o a depth of 60—80 cm (MÁNDY 1971)  
Shoot system: mostly low, b u s h y plants of an average height of 35 -37 cm, wi th an incli-
n a t i o n to lodging (PAPP 1971). S u r f a c e slightly hairy. 
Foliage: dense ; lower l eaves have seven, u p p e r leaves seven or eight pairs of l ea f le t s ; 
t he rachis is of ten t e r m i n a t e d by an odd-branched tendr i l . Leaves are of a m e d i u m 
g reen colour. Leaf s to reys in the m i d d l e zone have d e n t a t e edged st ipulae of abou t 
4 m m length a t t h e i r base. 
Flowers: racemose inf lorescence with 2—4 f lowers . The f lowers are generally smal l and 
w h i t e with in tens ive violet veins. T h e s tandard is 5.5 — 5.8. mm long a n d 5—6  
m m b r o a d ( S O M O R J A I 1 9 7 0 , P A P P 1 9 7 1 ) .  
Pod: 8 —15 mm long a n d 6 7 mm b r o a d , prismatic, and m o s t l y contains t w o seeds 
w h e n mature. 
Seed: of 3 — 5 mm d iame te r , f l a t , d isc-shaped: multicoloured, w i t h a drab or l ight green-
ish-brown ground colour and greenish-dark blue s t r eaks . Hypoco ty l yellow. 
T h o u s a n d - g r a i n - w e i g h t 2 5 — 3 5 g ( S O M O R J A I 1 9 7 0 ) . 
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Biological characters: 
Germination: min imum t e m p e r a t u r e r equ i red 3°C, o p t i m u m 20°C, m a x i m u m 40°C. 
Germina t ion power ve ry good, a t an o p t i m u m t e m p e r a t u r e seeds g e r m i n a t e 
a b u n d a n t l y as ear ly as on the second d a y (PAPP 1971). Sprou t ing 12—20 days . 
Vegetation period: early r ipening var ie ty w i t h a shor t vegeta t ion period (100—110 d a y s ) ; 
f lower ing f rom t h e end of May. 
Development : rapid and vigorous; r ipening u n i f o r m and quick. 
Resistance to diseases: fa i r ly good. 
Farm technology requirements : 
Sowing: ea r ly in April, a t a dep th of 5 cm. 
Soil requirements: h igh yielding in ferti le soils. 
Productivity : average seed yield 7.8 q / cad .yoke (1 cad.yoke = 5754.56 m2). f l u c t u a t i o n 
5.3 — 8.6 q /cad.yoke. S t raw weight s o m e w h a t more t h a n seed weight ( ra t io = 
1 : 1.2). Well a d a p t a b l e to ex t reme w e a t h e r conditions. Qual i ty of seed is good , 
t a s t e bet ter t h a n in o ther s t reaked var ie t ies . 
Area of cultivation : in soils sui table for lent i l p roduc t ion succesful ly grown e v e r y w h e r e 
in H u n g a r y . 
* 
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LECTIONES 
P R O B L E M S O F I M P R O V E M E N T I N C A T T L E * 
I m p r o v e m e n t in ca t t l e is bo th ob jec t ive ly and sub jec t ive ly aggravated. 
Along with the increas ing p roduc t iv i ty level the genetic v a r i a n c e of the charac te r i s t i cs 
becomes smal ler and t he b reed ing progress, p ro un i t of t ime , less considerable. T h e more 
consequent t he breeding w i th in a popula t ion , t he sooner and m o r e intensively t he f o r m a t i o n 
of a p l a t e a u appears . The r e su l t of such an expression of charac te r i s t i cs is the bes t precondi-
tion for new and more a d v a n c e d breeding purposes by using c o m b i n a t i o n s of var ious popula-
t ions selected in a similar d i rec t ion . In p lan t breeding, considerable resul t s have been achieved 
with this m e t h o d of t ransgress ive breeding. 
Objective barriers to new breeding projects. The methods of a n i m a l breeding w h e n com-
pared to t hose of p lant b reed ing are l imited. A t t he same t ime t h e biological possibil i t ies are 
in general — hardly used in compar ison to p l a n t breeding, see F ig . 1. 
The sys temat ic use of inbreeding is avo ided and similarly t h e great va r i e ty of cross-
breeding m e t h o d s are also n o t methodical ly appl ied in modern b reed ing work. T h e reasons 
for the d i f fe ren t i a ted use of t h e possible breeding methods in c o m m e r c i a l p lants a n d animals 
are to he searched in the o b j e c t s themselves, f i r s t of all in the v a l u e of the indiv iduals , the i r 
r eproduc t ive per formance a n d in the genera t ion in terva l respec t ive ly . Owing to these one 
has to a c c o u n t with cons iderab ly higher economic inves tments in l a rge animal b reed ing t h a n 
in p lan t breeding. The new ca t t l e breeding p ro jec t s cannot be rea l ized independen t ly of t he 
breeding enterpr ises and t he lead ing breeding organizat ions of t h e respect ive c o u n t r y . These 
exper iments wi th high risks are addi t ional ly l inked wi th a cons iderable interval b e t w e e n the 
inves tmen t a n d the amor t i za t ion . 
Subjective barriers for the new breeding projects. The p rob l em originates not o n l y f r o m 
the too fa r - se t purposes in s u c h projects . I t a l r eady begins w i t h t h e general avers ion to all 
kinds of cross-breeding in ca t t l e . Final ly t he f ac t s of the case a re ref lec ted in the legislat ion 
and the bye- laws of the b reed ing organizat ions b y which even t h e well-established p ro j ec t s 
are a t least h indered if no t comple te ly banished. This very of ten h a p p e n s with the a r g u m e n t a -
tion, t h a t breeding has to be p ro tec ted against undesi rable segrega t ion . Already W r i g h t a n d 
above all Rober t son , a f t e r ana lys ing ex t reme breed-crosses of c a t t l e , have very de f in i t e ly 
disproved t h e jus t i f ica t ion of f ea r f rom segregat ion of p r o d u c t i o n character is t ics . Cross-
breeds wi th in da i ry cat t le , owing to the decreased reproduct ive c a p a c i t y can only h a v e t he 
most i m p o r t a n t a im of u t i l i za t ion of addi t ive gene effects. These m u s t be used whe reve r t h e y 
are of fered , i ndependen t ly of whe the r the m a t i n g is a conven t iona l cross-breeding or no t . 
Should, however , in such cross-breeds, non-add i t ive gene effects also occur, t hey neve r s t a n d 
in the l imel ight in the case of cat t le . 
* The p a p e r was presented on t h e In ternat ional Meeting of Animal Breeding held in Budapest . 
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As far as t h e se t t ing of ob j ec t i ve s in concerned, there is no bas ic di f ference be tween 
p u r e breeding a n d cross-breeding in ca t t l e . Both m e t h o d s t ake into cons ide ra t ion the pa ren t -
o f f s p r i n g s imilar i ty , on which F e w s o n ' s suggestion r ega rd ing the r epa r t i t i on of the breeding 
m e t h o d s is based. A qual i ta t ive e v a l u a t i o n of the t w o me thods is u n j u s t i f i e d . Both of t h e m 
a r e complemen ta ry t o each other a n d can be developed only by being exchanged in chrono-
log ica l succession. W h i c h of the t w o methods shou ld be favoured u n d e r given condi t ions 
c a n be decided exc lus ive ly on the bas i s of the genetic p roduc t ion p a r a m e t e r s of the respect ive 
p o p u l a t i o n s and of t h e fu tu re economic- technological demands of t h e respec t ive coun t ry . 
Moreover i t seems tha t a v e r y probable supe r io r i ty of new p o p u l a t i o n s can of ten be 
t h e greates t bar r ie r t o the i r expans ion . I n many leading a n i m a l breeding c o u n t r i e s the examina -
t i o n and the i n t r o d u c t i o n of foreign popu la t i ons is a pr ior i prohibi ted or l imi t ed . At this po in t , 
t h e r e are also v a r i o u s a rgumen ta t i ons for the high q u a l i t y and mul t i l a t e ra l perfect ion of t h e 
^ ^ — self - fer t i l iza t ion 
^ ^ ^ — i n b r e e d i n g 
^ ^ — line b r e e d i n g 
— close breeding 
— p u r e breeding 
line c ross ing 
— b r e e d ( type) cross ing 
— species crossing 
— muta t ion b r e e d i n g 
p l an t b reed ing 
(genera l ly used) 
a n i m a l breeding 
(genera l ly used) 
a n i m a l breeding 
(possible) 
Fig. 1. B reed ing me thods t h a t can be used in p lant and a n i m a l breeding 
ind igenous breeds wi th in the coun t r i e s . In periodicals of breeding associa t ions this is well 
unde r s t andab l e , in technical j o u r n a l s , however, i t shou ld be avoided, fo r i t suppor ts self-
sa t i s fac t ion and s imi lar ly hinders t h e inbreeding. 
The 6th I n t e r n a t i o n a l Congress oil Animal Breed ing in 1952 a t Copenhagen publ ished 
t h e obligatory f i n a l explanat ions of exper t s on t h e resul ts of the discussions. As regards 
b reed ing me thods t h e explanat ion says , inter alia; "Cross-breeding as a breeding me thod in 
t h e fo rm of g rad ing is entirely r ea sonab le , when speak ing about the i m p r o v e m e n t of p r imi t ive 
b r e e d s or abou t t h a t of highly deve loped breeds in wh ich certain charac te r i s t i cs , connec ted 
w i t h conformat ion a n d product ion st i l l need some i m p r o v e m e n t " . These fo rmula t ions sat isf ied 
t h e general r e q u i r e m e n t s of the b r e e d i n g practice as well as the demands of an ima l p roduc t ion 
n e a r l y two decades ago. Thus t he d i rec t ives were val id for the tasks of r e sea rch and breeding 
p rac t i ce of the 50 's and 60's. 
The p r o d u c t i o n technology of t h e fu ture , howeve r , is already s e t t i n g u p requ i rements 
r ega rd ing an imal popula t ions wh ich c a n no longer be rel iably solved b y us ing only selection 
w i t h i n the breed s t a n d a r d s of each c o u n t r y . This, however , would not be a reason for changing 
t h e conception u n t i l no basic gene t i c a n d breeding technological so lu t ions are to he f o u n d . 
I f opposite to t h i s , even today , t h e cross-breeding m e t h o d s are " f u l l y accep ted" only for 
improv ing " p r i m i t i v e breeds" a n d s u c h improved ones in which " c e r t a i n character is t ics as 
r e g a r d s con fo rma t ion and p r o d u c t i o n " are still to be improved , the h ighes t E u r o p e a n a u t h o r i t y 
of animal b reed ing has de termined res t r ic t ions for t h e breeding possibi l i t ies which no longer 
c o n f o r m with t h e p re sen t s ta tus of a n i m a l genetics, b r eed ing research, a n d breeding techniques . 
Besides economic cons idera t ions , the i m p o r t a n t precondit ions for t h e solution of new 
p ro j ec t s in ca t t l e breeding are 
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— the general acknowledgement of the i r genetic b reed ing real i ty and 
the suppor t of such projects w i t h o u t reservat ion t h r o u g h breeding p r ac t i c e , i.e. 
b reeding organizat ions possibly on the basis of an in te rna t iona l cooperat ion. 
B o t h of the precondi t ions are unde rdeve loped as yet . T h e European Associa t ion for 
Animal P roduc t ion could also decisively c o n t r i b u t e here to b o t h points . 
T h e genet ic-breeding grounds t h a t are avai lable for new breeding pro jec t s a re to be 
j udged f a v o u r a b l y a t an in te rna t iona l level. 
Table 1 
The relative realization of characteristics of dairy and dual purpose breeds 
Breed 
Character is t ic 
Milk 
kg 
F a t 
0/ /о 
Udder Fa t ten ing 
perform. 
S l augh te r -
v a l u e 
Jersey  + + + + + — — 
Holste in-Fr ies ian . . . . + + — + + + — 
Bri t ish-Fr ies ian  + + ± + + + + 
European-Fr ies ian . . . + ± ± + + + 
European-Fleckvieh . . 
— + — + + + + 
T h e animal breeding organizat ions of t h e leading an imal breeding coun t r i e s of the 
world h a v e developed du r ing m a n y decades of s y s t e m a t i c breeding work, breeds w i t h excellent 
abilit ies for special p roduc t ion character is t ics a n d all these h a v e been genet ical ly f ixed by 
consequen t cat t le breeding. W i t h regard to t h e character is t ics of economic s ignif icance, a 
t andem-se lec t ion with d i f f e ren t i a t ed selection pressure amongs t popula t ions has t a k e n place. 
As a resu l t of this, t he r e is a well p repa red bas ic mater ia l avai lable for i m p r o v e m e n t and 
c o m b i n a t i v e cross-breeding according to the special r equ i rements in the respect ive countries 
and te r r i tor ies , see in Tab le 1. 
Th i s "gene-poo l" mee t s the r equ i r emen t s t h a t are necessary for fa r - reach ing breeding 
resul ts a n d it is required immedia te ly a f t e rwa rds , as a source for f u r t h e r increase of p roduc t ion 
to be opened sys temat ica l ly . 
U n f o r t u n a t e l y t he d a t a of the breed-charac ter i s t ics c a n n o t be f u r t h e r specif ied as 
i n t e r n a t i o n a l l y comparab le breed tests are lacking. These also should be carried o u t wi th the 
suppo r t of the E A A P in which s trong measures , suppor t ing breed ing work can be seen . 
Also in cat t le b reed ing one has to work oil these tasks of i m p r o v e m e n t w i t h t h e same 
seriousness and care as on the sys temat ic d e v e l o p m e n t of t he avai lable highly produc t ive 
breeds. M a n y exper imen ta l resul ts of c o m b i n a t i v e cross-breeding speak in f a v o u r of a good 
amor t i za t i on of these costs : Wr igh t , Schmid t , Cole and J o h a n s s o n , Fohr inan e t al . , Arzu-
m a n j a n , Merku jewa , H o r n , Lebedew and Gor jas in , S c h ö n m u t h , Lenschow a n d Tilsch, 
Leu tho ld , Hansch inann , Jas iorowski , E r n s t , D o h y and others . 
Our own pe r fo rmance analysis carr ied on since 1961 was performed w i t h t h e geno-
types G e r m a n Black a n d W h i t e (DSR), Dan i sh - Je r sey , Br i t i sh-Fr ies ian and t he i r combina-
tions: F , , R , and with t he three-breed cons t ruc t ion with 2 5 % D - J e r s e y gene ra t io . T h e follow-
ing charac ter i s t ics were s u b m i t t e d to ana lys i s : raising pe r fo rmance , fa t t en ing p e r f o r m a n c e , 
s laughte r -va lue , early m a t u r i t y , milk p r o d u c t i o n and ini lkabi l i ty . 
Keep ing in mind t h a t an up - to -da te technology requires h igh b u t t e r f a t a n d milk 
pro te in p roduc t ion a n d u n d e r E u r o p e a n condi t ions ( in tensi ty , hous ing of an ima l s in winter 
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t i m e ) the same d a i r y cow populat ion m u s t also be t h e basis of the r a p i d l y increasing need 
fo r beef , it seems r e a s o n a b l e to aim a t t h e following gene-combina t ions 
50% F r i e s i a n 
25% D - J e r s e y 
25% D S R (German Black a n d White) 
Genetically t h e following m a t i n g p lan is o f f e r ed : 
F 0 DSR ? X Danish-Je r sey 
F j X Br i t i sh or Hols t e in Friesian 
" F 2 " m a t i n g among themse lves 
If the s l a u g h t e r va lue had a g r e a t e r economic i m p o r t a n c e t h a n a t p resen t Graeve r t , 
R i t t l e r , Kreusslich, t h e n later a c e r t a i n p a r t of the p o p u l a t i o n could be m a t e d to a m a l e 
l ine , selected for beef product ion . T h e a c t u a l super ior i ty of the so-called beef breeds wou ld 
n o t , however, s a t i s fy t h e requ i rements as shown b y W e n i g e r and Enge lke . 
The men t ioned construct ion c o m p a r e d to a G e r m a n Black a n d W h i t e popu la t ion 
o f f e r s the following i m p r o v e m e n t s : E a r l y ma tu r i ty , b u t t e r f a t p roduc t ion , milk concen t ra t ion 
a n d u d d e r quali ty. T h e d i sadvan tageous effect of t he D a n i s h Jersey ca t t l e as regards beef 
a n d raising p e r f o r m a n c e will he c o m p e n s a t e d by the r e spec t ive super ior i ty of the Friesians. 
On the basis of o u r extensive cross-breeding e x p e r i m e n t s we t h i n k we have to come to 
t h e conclusion t h a t m a n y product ive b r e e d s offer c o m b i n a t i o n s f rom w h i c h popula t ions w i t h 
h i g h e r performance supe r io r i ty can be developed. For e x a m p l e a considerably more r a t iona l 
a b s o l u t e as well as r e l a t i v e energy-ut i l iza t ion and p e r f o r m a n c e super ior i ty is shown by t h e 
F j popula t ion der iv ing f r o m the cross-breeding: D a n i s h - J e r s e y G e r m a n Black and W h i t e 
t h a n b y the German B l a c k and Whi te b r e e d , see Table 2. T h e reserves h idden in the breeding 
w o r k are shown e.g. b y t he b u t t e r f a t p roduc t ion ( ene rgy per formance) p ro kg live weight . 
T h e F t animals h a v e over t aken t he G e r m a n Black a n d Whi t e indiv iduals by 42% unless 
t h e general p roduc t ion character is t ics s u c h as vi ta l i ty , f e r t i l i t y etc. had been affected. 
Table 2 
Absolute and relative performance in FCM and feed utilization of Fl cows deriving from the 
mating: German Black and White (DSR) $ y Danish-Jersey compared to DSR (first lactation) 
F , (n = 12) DSR (n = 11) X relat. 
DSR 100 
X 
* 
8 % p% 
T o t a l FCM kg  3751 14.23 3187 13.18 0.96 117.7 
W e i g h t gain ± kg  + 41.7 97.07 66.6 53.85 13.00 62.5 
Corrected FCM. kg  4168 16.54 3853 15.78 25.00 108.2 
F C M pro kg live we igh t kg  8.2 18.29 6.36 16.04 0.22 128.9 
B u t t e r f a t pro kg live we igh t kg . . 0.371 18.33 0.261 17.62 0.10 142.2 
g S t E for kg corrected FCM  428 7.94 462 7.66 2.9 92.6 
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The actual economic interest of t h e countries somet imes makes possible or c laims 
speci f ic conceptions, in pa r t , even c o n t r a d i c t o r y ones. T h e s ta tus of t h e b reed ing t echn ique 
m a k e s i t possible — a t l eas t on theore t ica l a n d economic g r o u n d s — w i t h o u t us ing the a p p r o v e d 
m e t h o d s of cat t le b r e e d i n g to create n e w product ive popu la t ions which are f i r s t of all p re -
des t i na t ed for indus t r ia l - l ike p roduc t ion methods . 
Section of A n i m a l Produc t ion and 
Vete r inary Medicine 
G . S C H Ö N M U T H 
Humbold t -Un ive r s i t y 
Berlin, I n v a l i d e n Str. 42 
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P O S S I B I L I T I E S O F F U R T H E R I M P R O V E M E N T S I N S W I N E P R O D U C T I O N * 
Almos t all character is t ics which are of impor t ance r ega rd ing the e c o n o m y of swine 
p roduc t ion a n d the qual i ty of t h e p roduc t s a re depending b o t h on genetic f a c t o r s and the 
env i ronmen t . A f u t u r e i m p r o v e m e n t in swine p r o d u c t i o n is t h e r e f o r e depending o n improve-
m e n t of the her i tab le charac ter i s t ics of t he ind iv idua ls and on t h e env i ronmen ta l fac tors 
u n d e r which t h e animals live. 
Economic factors of the swine production 
Fertility, daily ueight-gain and feed utilization are character is t ics , which h a v e a genetic 
basis. Since, however , the he r i t ab i l i t y e s t ima tes are ra ther low (0.1 — 0.2), in m y op in ion one 
should h a v e t o concen t ra te on improving t h e env i ronmen ta l condi t ions (feeding, care and 
housing condi t ions) under wh ich the pigs will be kep t . 
These character is t ics w i t h lower he r i t ab i l i t y , can also be improved by m e a n s of com-
mercial crossing between b reeds , or lines w i t h i n one breed (hybr id iza t ion) . 
The cons t i tu t ion of t h e an imals is t h e inher i ted abi l i ty t o resist the e n v i r o n m e n t a l 
inf luences d iverg ing f rom the o p t i m u m . This def in i t ion can be suppor t ed among o the r s by 
t he following exper imenta l resul t s . Under t h e s a m e env i ronmen ta l conditions on t h e Danish 
pe r fo rmance t e s t ing s ta t ions less English L a r g e Whi t e pigs h a d to be culled as of Danish 
Landrace ones (CLAUSEN et al. 1954). EINABSSON (1968) observed t h a t in ar t i f ic ial insemina-
t ion t he La rge Whi t e boars se rved cons iderably longer t h a n t h o s e of the L a n d r a c e breed. 
Dur ing the f i r s t weeks a f t e r t h e b i r t h the haemog lob in level in t h e piglets ' blood h a s a great 
impor t ance as regards res is tance against v a r i o u s diseases. 
U n d e r s imi la r e n v i r o n m e n t a l condit ions differences were observed among sow families 
of the Danish Landrace breed (JESPERSEN et al. 1939) PAUL JENSEN (1964) found a he r i t ab i l i ty 
of 0.17 for t he haemoglobin level in the blood of piglets a t b i r th . 
The f r e q u e n c y for pale s o f t exuda t ive m e a t (PSF) is h igher in the Belgian P i e t r a i n 
pigs t h a n in t hose of the D a n i s h Landrace (CLAUSEN et al. 1961) a n d in the USA i t is higher 
in t he Po land-Ch ina breed t h a n in the Chester W h i t e and D u r o c breed (LUDVIGSEN 1968).  
The m e a t q u a l i t y and as a consequence of th i s t h e occurrence of pa le watery m e a t is pa r t ly 
de te rmined b y addi t ive gene e f fec t in the D a n i s h Landrace (h2 = 0.31, JONSSON 1966). 
Thielscher compared t h e e lec t ro-card iogrammes of an imals f r o m two d i f f e r e n t breeds 
(P ie t ra in and G e r m a n Landrace ) , which were s u b m i t t e d to a cont ro l led stress ( r u n n i n g ) in 
a special e q u i p m e n t and f o u n d a significant d i f ference be tween t h e two breeds. A t roph ic 
rhini t is , the ser ious a l tera t ion of t h e nose is p a r t l y implicated w i t h an addit ive gene effect . 
JONSSON (1966) f ound t h a t t h e her i tabi l i ty e s t i m a t e of this t r a i t in Danish L a n d r a c e pigs 
examined in t h e Danish f a t t e n i n g pe r fo rmance t e s t ing s ta t ions was as much as 0.18. 
Ind i r ec t ly a number of a n a t o m i c t r a i t s h a v e influence on res is tance and t h e du ra t i on 
of use. A grea te r b o d y length ra ises higher r e q u i r e m e n t s toward t he s t reng th of t h e b a c k and 
legs especially t o w a r d t h a t of t h e hock jo in t . Too small hoofs m a y reduce t he s t r e n g t h of 
the l imbs. 
Along w i t h the d i sappea rance of the br i s t les and the decrease of the back f a t th ick-
ness the pigs become more sens i t ive to the u n p r e f e r a b l e housing condi t ions (d raugh t , f l u c t u a -
t ion of t e m p e r a t u r e ) . 
In m y opinion along w i t h the f u t u r e increase of the select ion intensi ty of breeding 
animals a imed a t the i m p r o v e m e n t of cer ta in i m p o r t a n t character is t ics , the c o n f o r m a t i o n 
of the pigs has t o be t aken i n to considerat ion t o a greater ex t en t . New methods h a v e to be 
* The paper was presented on the session of the H u n g a r i a n Academy of Science held on 13th May, 1971. 
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evolved for t h e more exac t eva lua t ion of t he cons t i t u t i on of the ind iv idua l s men t fo r breeding . 
This is pa r t i cu l a r ly i m p o r t a n t in the case p e r f o r m a n c e tes t ing is pract ised. 
As t h e her i tab i l i ty e s t ima tes of the charac ter i s t ics , being of impor tance in e v a l u a t i n g 
the cons t i tu t ion of pigs, are low, one can c o u n t w i t h a heterot ic e f fec t in this f ield also. 
Along wi th the cent ra l iza t ion wi th in swine product ion in to less, bu t larger u n i t s the 
problem of keeping an imals free f rom serious ep idemic diseases becomes highly i m p o r t a n t . 
I am re fe r r ing here to diseases such as ensoot ic pneumon ia , pig d y s e n t e r y and in fec t ious ente-
rit ides of n e w b o r n piglets. 
The e s t ab l i shment of among others " P i g H e a l t h Central Associa t ions" (Grea t Br i ta in) , 
" B e r a t u n g s - u n d Gesundhe i t sd iens t in der S c h w e i n e p r o d u k t i o n " (Switzer land, D e n m a r k ) and 
" H e l s k o n t r o l l e n " (Sweden) will be necessary also in m a n y other countr ies in the f u t u r e if an 
increase in p roduc t iv i ty should be achieved. 
A t t h e same t ime one m u s t pay special a t t e n t i o n to the se t -up of S P F (speci f ic -pa tho-
gen-free) pig s tocks t h a t are a l ready available in t he USA, Great Br i t a in , Switzer land, G e r m a n y , 
Aust r ia a n d now also in D e n m a r k . 
The re is no doub t , however , t h a t a m o r e intensive research on the foe ta l m o r t a l i t y 
(foetal a t r o p h y ) and the m o r t a l i t y of piglets be tween b i r th a n d weaning might cons iderab ly 
decrease t h e expenses of p roduc t ion . One m a y therefore look fo rward with great e x p e c t a t i o n 
to the s e t -up of expe r imen ta l work in the f ield of the feeding of p regnan t and n u r s i n g sows 
as well as piglets . 
T h e b i r t h of piglets b y means of h y s t e r e c t o m y (Caesarean sect ion) or the ea r ly weaning 
of piglets a t 4, 12 or 21 d a y s of age can p r o b a b l y be carried out only in large-scale-farms and 
owing to possible infect ions, only in closed he rds or in such ones, where artificial insemina t ion 
is p rac t i sed . 
TI e ques t ion of hous ing condit ions also belongs to the p rob lems of product ion economy. 
The d e v e l o p m e n t of l abour -sav ing technica l equ ipmen t s , a long wi th the increas ing labour 
costs, is reasonable . While , a iming at a h igh m e a t p roduc t ion w i t h animals f r o m h igh ly im-
proved b reeds , increased r equ i r emen t s of c l imat iza t ion of pig houses and san i t a ry condi t ions 
are indispensable . I t m e a n s vent i la t ion and in ce r ta in countries also hea t ing as well as hygienic 
measures in order to keep h e a l t h disorders a t a low level and to establ ish the possibi l i t ies for 
the p r o d u c t i o n of S P F piglets . 
If t h e deve lopment of feeding, care a n d t h e es tab l i shment of more conven ien t housing 
condi t ions do not keep s t ep with the b reed ing work, a dange rous discrepancy m a y occur 
between t h e elite herds a n d its ach ievements on the one, and t h e product ion and i ts economy 
on t he o t h e r h a n d . 
Slaughter value 
In such countr ies , where the qua l i ty of t he s laughtered pigs has not a g rea t i m p o r t a n c e 
generally all activit ies can be restricted to t he i m p r o v e m e n t , of t he economic f a c t o r s of the 
p roduc t ion if however one is interested in increas ing carcase q u a l i t y t hen much h ighe r require-
men t s are set bo th to t he pig breeders and to t he pig producer . A progress d e p e n d s n o t only 
on the e f f ic iency of select ion of the an imals b u t also on certain op t ima l e n v i r o n m e n t a l condi-
tions, u n d e r which the pigs have to grow up . I n th is respect t he feeding has a p a r t i c u l a r im-
por tance . 
T h e r e are three f u n d a m e n t a l laws for t h e mea t and f a t fo rmat ion in pigs (CLAUSEN 
1959): 
1. N o pig can realize i ts genetically d e t e r m i n e d muscle f lesh producing c a p a c i t y if the 
food does n o t contain enough protein of h igh biological value. 
16 Acta Agronomica Academiae Scientiarum Hungaricae 21, 1972 
2 3 6 LECTIONES 
2. No pig c a n be forced, b y m e a n s of feeding w i t h extremely h igh pro te in con ta in ing 
feeds to produce m o r e muscle f l esh t h a n determined genetical ly. 
3. If t he d a i l y requ i rement f o r main tenance a n d muscle f lesh p roduc t ion is covered , 
all the feed c o n s u m e d in excess m u s t be used for f a t p roduc t ion . This occurs r a the r ear ly in 
case of pigs wi th p o o r muscles. 
The m e a n i n g of these laws is t h a t in the feeding of pigs, besides t h e minera l and v i t a m i n 
requ i rement so m u c h prote in has to b e provided, t h a t t h e genetically d e t e r m i n e d mea t p r o d u c -
ing capacity is c o m p l e t e l y utilized w i t h o u t the m a n i f e s t a t i o n of a l u x u r y consumpt ion of t h e 
s c a n t y and e x p e n s i v e protein feeds. A t the same t i m e one has to res t r i c t t he calory s u p p l y 
t o such an e x t e n t , t h a t f a t p r o d u c t i o n is kept as low as possible. 
These ru les f o r m the basis fo r t h e restr icted f eed ing t h a t in m y opinion is genera l ly 
va l i d until a new p ig t y p e is deve loped , which is able t o produce so m u c h m e a t daily, t h a t i t 
c a n be fed ad l i b i t u m without a n y r i sk . 
Table 1 
Lysirt requirement of growing meat type pigs 
Gramme Lys in Per day Per pig 
B o d y weight kg  2 0 3 0 5 0 7 0 9 0 
According to Clausen  8 . 1 1 1 . 6 1 4 . 7 1 7 . 6 1 9 . 7 
According to Poppe a n d Wiesemüller . . 9 . 0 1 2 . 0 1 5 . 0 1 6 . 4 1 7 . 3 
There are n o w au tomat ic f eede r s which measu re o u t the feed according to c a p a c i t y 
w i t h high accuracy so t h a t the r e s t r i c t ed feeding does n o t need the expens ive labour f o r 
weighing feed r a t i o n s which is necessary in each feed ing sys tem. 
Danish e x p e r i m e n t s aimed a t t h e reduced calory c o n t e n t of the feed used in ad l i b i t u m 
f eed ing , by means of a n increased c r u d e fibre con ten t . This however d id no t produce a n y 
re l iab le result p a r t l y because crude f i b r e is poorly u t i l i zed by the pig a n d pa r t l y as the high 
c r u d e fibre con ten t of the feed has a n undesirable i n f l uence on the sol idi ty of the b a c k - f a t 
( C L A U S E N 1 9 5 9 ) . 
Law No. 1 r ega rd ing meat p r o d u c t i o n of the pig involves the concep t " enough a m o u n t 
of p ro t e in" . This c o n c e p t says t h a t if the possible highest meat production is wanted t hen t h e 
a c t u a l protein level of the rat ion has t o be over t he physiological pro te in n o r m the ave rage 
of wh ich has been es tab l i shed in f e m a l e a n d cas t ra ted an imals . The average norms ca lcula ted 
f a r female animals a r e also i n a d e q u a t e as the food m u s t conta in so m u c h prote in t h a t t h e 
n e e d s of animals possess ing the best gene t ic basis for m e a t product ion can also be sa t i s f ied . 
As it is gene ra l ly known, it is a lso insufficient t h a t t h e food conta ins adequa t e a m o u n t 
of c r u d e protein or d iges t ib le pure p r o t e i n . Pigs fed w i t h t h e same a m o u n t of digestible p u r e 
p r o t e i n in the course of their growing period may show qu i t e d i f ferent mea t / bone ra t io a t 
s l augh te r . Certain a m i n o acid level in t h e feed is essen t ia l for meat p roduc t ion . The needs 
of lys in and other s u l p h u r containing a m i n o acids ( m e t h i o n i n and cyst in) h a v e been exper i -
m e n t a l l y d e t e r m i n e d a m o n g o t h e r s b y CLAUSEN ( 1 9 6 3 ) a n d POPPE—WIESEMÜLLER ( 1 9 6 8 ) .  
T h e exper imental r e s u l t s regarding t h e lysin r equ i r emen t are indicated in Tab le 1. 
The values f o r 20—50 kg live w e i g h t , are in good agreement . The D a n i s h expe r imen t s 
s h o w higher r e q u i r e m e n t for the 50—90 kg weight classes t h a t can be exp la ined , p e r h a p s , 
b y t h e fact t h a t t h e Dan i sh e x p e r i m e n t a l animals ( D a n i s h Landrace) possessed a gene t ic 
bas i s for a higher m e a t product ion a t l eas t in these classes, t h a n those used in the R o s t o c k 
( G e r m a n y ) e x p e r i m e n t s . 
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I t is an i m p o r t a n t p rob lem fo r our prote in s t a rv ing world w h e t h e r t he protein r equ i re -
m e n t which is absolute ly necessary fo r t he m e a t p roduc t ion of pigs h a s t o be covered b y the 
amino acid con t en t of n a t u r a l f o o d s t u f f s or b y indus t r ia l ly , i.e. m ic rob ia l l y or syn the t i ca l ly 
p roduced amino acids. This ques t ion will be discussed la ter more p r o f o u n d y . 
The laws of mea t p r o d u c t i o n of pigs and the i r impor tance , r e g a r d i n g the q u a l i t y of 
t he m e a t have also been e luc ida ted b y the works of STAUND (1963, 1968). 
I t is a general ly accepted concept ion t h a t t he t o t a l n u m b e r of muscle f ibres in pigs 
canno t be increased a f t e r b i r th . I n f eed ing exper imen t s i t was abso lu te ly impossible t o m o d i f y 
t he n u m b e r of muscle f ibres in t h e musculus longissimus dorsi e i ther b y t h e in tens i ty of feed-
ing (poor, m e d i u m , normal , in tens ive , highly in tens ive) or by c h a n g i n g t he prote in c o n t e n t 
Table 2 
The effect of feeding-intensity on the meat production 
In tens i ty of the feeding Poor Medium N o r m a l Intensive High ly 
in tensive 
Diameter of muscle f ibres (//) 7 2 . 5 7 4 . 7 7 0 . 8 6 4 . 0 6 3 . 9 
Surface of m long, dorsi (cm2)  3 2 . 2 3 1 . 1 2 9 . 6 2 8 . 1 2 7 . 5 
Meat % in the halved carcases  5 8 . 1 5 6 . 0 5 4 . 1 5 1 . 8 5 1 . 8 
Table 3 
The effect of protein content of the feedstuff on the meat production. 
Protein content of t h e food stuff Low Medium (normal ) High 
Diamete r of muscle f ib res (/t)  6 6 . 7 7 0 . 3 7 1 . 0 
Surface of m long, dorsi (cm 2 )  2 7 . 0 3 1 . 1 3 1 . 0 
Meat in % of the ha lved carcases  5 1 . 3 5 5 . 6 5 6 . 2 
in t he feed (low, m e d i u m or high) . T h e genetic disposit ion for the t o t a l n u m b e r of t h e muscle 
f ib res and the i r deve lopment are decisive for t he deve lopment of a l a rge back m u s c u l a t u r e . 
T h e feeding is of impor t ance on ly du r ing g rowth of t he muscle f i b r e s a n d in consequence of 
th i s in t he m e a t ra t io as well. 
I n t he case of highly in t ens ive feeding, t h e pigs reach t h e s l augh te r weight earl ier , 
therefore t he muscle f ibres c a n n o t develop as wide (shor ter t ime) as in t he case of less in ten-
sive feeding wherefore the m e a t r a t i o n remains too small a t a given s l augh te r weight. 
Owing to too small p ro te in c o n t e n t in t he feed the muscle f i b r e s are less deve loped (or 
develop, slower) a n d as a consequence of this t h e m e a t rat io a t s l augh te r ing will be t o o low. 
A n overfeeding wi th pro te in increases t he d i a m e t e r of the f ibres a n d the meat r a t i o to a 
min imal degree. 
Our inves t iga t ions on t h e muscle f ibres h a v e shown, t h a t t h e her i tabi l i ty of t h e d iam-
eter of t he muscle f ibres is as m u c h as 0.2 (in females h2 = 0.31 ± 0 .23; in cas t ra t ed an imals 
h2 — 0.17 ± 0.24) while t he he r i t ab i l i t y of the t o t a l n u m b e r of t he f i b r e s in the m. long , dorsi 
is 0.8 (in female animals h2 = 0.88 ± 0.29; in c a s t r a t ed ones h2 = 0.66 ± 0.29). T h e mea t 
wi th a g rea t n u m b e r of t h in musc le f ibres per m m 2 is softer t h a n t h a t wi th a f e w n u m b e r 
of rough ones. 
I t will be a f u t u r e b reed ing t a s k to take a im b o t h a t the m. long , dorsi wi th l a rge r sur-
face and a t more f ibres per su r face u n i t as in th i s w a y the m e a t q u a l i t y is also f a v o u r a b l y 
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inf luenced. At one and the same t i m e the deve lopment of the muscle f ib res must be ensured 
b y opt imum feed ing . 
The basis fo r the e s t a b l i s h m e n t of the f i r s t exper imenta l p r o g e n y test ing s ta t ions 
( f a t t en ing and s l augh te r value e x a m i n a t i o n s ) a t t he beginning of t h i s cen tu ry , was t he f ac t 
t h a t the j u d g e m e n t of the c o n f o r m a t i o n of an an imal is not a su f f i c ien t cr i tér ium of i ts breed-
ing value. Such an ima l s were w i shed which were ab le to produce r a p i d l y growing of fspr ing 
w i t h favourable f o o d conversion a n d high s laughter value. 
It seemed therefore qu i t e n a t u r a l to inves t iga te the o f f spr ing of registered an ima l s 
belonging to eli te herds . At the s a m e t ime one could na tura l ly m a k e also a selection wi th in 
t h e full-sibs of good exper imenta l g roups . There is no d o u b t t h a t so f a r th is selection m e t h o d 
h a s had the g r e a t e s t significance. D a n i s h inves t iga t ions have s h o w n ( J O N S S O N , 1966) t h a t 
selection pe r fo rmed on the basis of ful l -s ib testing is twice or three t i m e s as effective as selec-
t i on based on t h e progeny tes t ing . 
Although progeny- full- a n d half-sih tes t ing is now more a n d more replaced b y t he 
ind iv idua l p e r f o r m a n c e testing, I w o u l d like to show on some Danish examples t h a t t he full-
a n d lialf-sib as well as the p r o g e n y tes t ing, if connec t ed with a cons iderab le concen t ra t ion 
of t h e breeding w o r k and appl ied in a sufficiently g r ea t number of el i te herds ( inbreeding 
avo ided , suf f ic ien t ly great genet ic var iance) , are ex t r eme ly e f f i c ien t i n s t rumen t s for the 
i m p r o v e m e n t of t h e s laughter v a l u e of the pigs. 
In the course of the twe lve -yea r period 1957/58— 1969/70 the a v e r a g e values of t he fou r 
D a n i s h official t e s t i n g stations, w h e r e the progeny g roups of the s ta te - reg is te red elite b reed-
i n g farms are t e s t e d has changed as follows: 
The ave rage thickness of t h e back fa t has been reduced f r o m 3.05 to 2.24 cm (27%) . 
The ave rage thickness of t h e side fa t has been reduced f r o m 2.75 to 1.70 cm ( 3 8 % ) . 
The average bacon surface of t h e loin has been reduced f r o m 38.3 to 23.9 cm2 ( 38%) . 
The bacon sur face in % of t h e to ta l mea t su r f ace of the loin h a s been reduced f r o m 
106 to 60 (43%). 
From 1966/67 to 1970/71 t h e m e a t percentage of the whole b o d y has increased f r o m 
59.6 to 61.4. 
On the bas is of the data of t h e Danish official f a t t en ing p e r f o r m a n c e test ing s t a t i o n s 
JENSEN et al. (1970) have ca lcu la ted t h e following her i tab i l i ty coef f ic ien t s : 
w 
Bacon surface of t h e back  0.51 ± 0 . 0 8 
F a t thickness on t h e b a c k  0.52 ± 0 . 0 8 
F a t thickness on t h e side  0 . 5 6 ± 0 . 0 8 
Area of m long, dors i  0 . 6 0 ± 0 . 0 8 
M e a t % ± bones in t h e back  0.61 ± 0 . 0 8 
M e a t % ± bones in t h e h a m  0.63 ± 0 . 0 8 
Mea t % in the whole ha lved carcase . . . 0.60 ± 0 . 0 8 
The mass of t h e thickness of t h e bacon on t he b a c k and on t h e s ide, as well as of t h e 
b a c o n and meat su r faces do not e x p r e s s exact ly the who le mea t con t en t of t h e pigs (PEDERSEN 
1968). 
If it is i m p o r t a n t to increase t h e whole mea t c o n t e n t as this is t h e case in D e n m a r k , 
t h e n a direct m e a t c o n t e n t d e t e r m i n a t i o n of the t e s t an ima l s has to be s t r ived for. As, how-
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ever, i t is impossible, because of economical reasons, to p e r f o r m a' complete pa r t ing of the 
m e a t , f a t and bone of t h e ind iv idua l t e s t animals , PEDERSEN (1964) has e labora ted the follow-
ing pa r t i a l regression m e t h o d for the calculat ion of the m e a t r a t ios of the tes t animals on t he 
basis of par t ia l dissect ion. 
Y = 18.013 — 0.0765*! — 0.07265*2 — 0.10814*3 — 0.0121*, — 0.0066*5 + 0.0185*6 + 
+ 0.0103*, + 0.22908*g + 0.30556*9 + 0.26822*10 
* , = s laughter mass, cold, kg 
*2 = back fa t th ickness over the shoulder , m m 
x3 = f a t thickness of t h e side, m m 
* 4 = mass of the leaf d k g 
* 5 = mass of the belly dkg 
* 6 = mass of the back loin dkg 
* , = mass of the h a m , dkg 
*8 = % of mea t -(- bone in the back loin 
* 9 = % of mea t -f- bone in the h a m 
* l 0 (for cas t ra ted an ima l s = 0, for sows = ' l ) 
The par t ia l dissect ion gives R 2 — 0.76. 
I t means t h a t 7 6 % of the var iance of the to ta l m e a t mas s of the tes t animals is de ter -
mined by the par t ia l dissection. 
All of the t e s t an ima l s concerned abou t 22 000 in each year , which are submi t t ed also 
to feeding tes t will be j u d g e d in two special centres. 
In the breeding prac t ice i t is mos t i m p o r t a n t to c o n c e n t r a t e selection to a few, b u t 
essent ia l character is t ics ; since 1st J u l y , 1969, in the Dan i sh pig breeding, these are: 
1. Back fa t t h i ckness in cm 
2. Fa t th ickness of t he side in cm 
3. Belly th ickness of the f l ank in cm 
4. Area of m. long, dorsi in cm2 
5. Meat r a t io of t h e halved carcase in % (calculated b y using the pa r t i a l dissection) 
6. Meat colour 
The values for 1, 2, a n d 3 have to be as low as possible while for 4, 5, and 6 as high as 
possible. 
I a m convinced t h a t the full- a n d half-sib tes t ing combined with the p rogeny tes t ing 
will be an effect ive select ion basis, even in the fu tu r e , for t he i m p r o v e m e n t of the s laughter 
va lue of a pig popu la t ion . However , t he individual p e r f o r m a n c e tes t ings give an even grea te r 
and more rapid b reed ing progress t h a n the usual full-sib tes t ing . An absolu te condi t ion for 
the appl ica t ion of t he ind iv idua l pe r fo rmance test ing is t h a t t he tes ted character is t ic can be 
measured with equal accu racy when using ei ther of t he t w o breeding me thods and it shows 
one a n d the same he r i t ab i l i ty . 
When using p e r f o r m a n c e tes t ing character is t ics like g r o w t h r a t e and feed consumpt ion 
can be judged re la t ive ly easily, pa r t i cu la r ly , if the an imals are k e p t unde r s t andard ized en-
v i r o n m e n t a l condi t ions, a n d fed on a r a t ion containing iden t ica l cons t i tuen t s in order to reduce 
t he share of the e n v i r o n m e n t a l fac tors in the to ta l va r i ance . There fore these tes ts are o f ten 
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p e r f o r m e d in special t es t ing s ta t ions to wh ich the animals to be tes ted are b r o u g h t by the 
i n t e r e s t ed pig breeders . Where there are v e r y big breeding herds including some h u n d r e d or 
even more breeding sows it is na tu ra l ly possible to set u p a special s table fo r m a k i n g t he per-
f o r m a n c e tes t on t he spot . The same holds of course in respect of the ful l -s ib a n d progeny 
t e s t i ngs as well. 
T h e fac t t h a t in t he course of t he p a s t 50 years the full-sib and the p r o g e n y tes t ing has 
b e c o m e so wide-spread can be exp la ined b y t he cont inuous ly increasing i m p o r t a n c e of the 
s l a u g h t e r qua l i ty in pig product ion . Ea r l i e r w h e n using the full-sib and p rogeny t es t ing methods 
t h e s l augh te r qua l i ty could be de t e rmined only a f te r s laughter ing t he t e s t an ima l s and then 
t he resu l t s could be used in the select ion of the breeding animals . 
However the ind iv idua l p e r f o r m a n c e tes t ing has achieved more a n d more impor t ance 
d u r i n g the pas t few years as it offers b e t t e r possibilities for t he j u d g e m e n t of t h e s laughter 
q u a l i t y in living animals . 
By using u l t rasonic technique t he th ickness of f a t layers can be measu red wi th suff icient 
a c c u r a c y not only on t h e back line b u t on t h e sides too. However the m e a s u r e m e n t of the back 
f a t th ickness as a l r eady ment ioned , is n o t a reliable expression of the t o t a l m e a t content 
of t h e pig. Still we m a y hope, t h a t t h e f u t u r e deve lopmen t of the u l t rasonic t echn ique will 
m a k e it possible very soon to measure w i t h suf f ic ien t accuracy not only t he t o t a l bacon thick-
ness of t he back b u t a t t he same t ime t h e mass of the back muscu la tu re (m. long, dorsi and 
m. mu l t i f i dus dorsi) as well. The sur face of t h e m. long, dorsi, however , is n o t in a close cor-
r e l a t i on wi th to ta l m e a t content . PEDERSEN (1964) found a pheno typ ic re la t ionsh ip between 
t h e su r face of the m. long, dorsi and t h e m e a t ra t io of the tes ted pigs r = -f-0.5. 
I n a bacon p roduc ing count ry l ike D e n m a r k an increase of t he su r face of the large 
b a c k muscle is of g rea t impor tance . 
By the use of a new ul t rasonic e q u i p m e n t we received repet i t ion coeff ic ients of 0.91 and 
0.97 when measur ing t h e muscle surface a rea a n d the bacon thickness on the side of t he living 
pigs, respect ively . The correlat ions be tween t h e measu remen t s made in l iving an ima l s and on 
t he p h o t o g r a p h s t aken of the same pigs a f t e r s laughter were as much as 0.69 a n d 0.82 for 
t h e muscle surface a rea a n d the bacon th ickness of the side respect ively. Before measur ing 
t he pig is anaes the t ized . 
I t is not sa t i s fac to ry to make t he selection of the breeding animals on t he basis of the 
m e a t con t en t t h a t is ca lcula ted exclusively f r o m the results of t he individual pe r fo rmance test . 
The mea t qua l i t y of the ind iv idua l an imals mus t also be de te rmined . 
A t present a mos t extensive research focused on the mea t qua l i ty is be ing done in m a n y 
coun t r i e s . U n f o r t u n a t e l y we are lacking b o t h a reliable def ini t ion for t he m e a t qua l i ty and 
the necessary ins t ruc t ions wi th wha t t he qua l i t y can be de te rmined . 
I n D e n m a r k STAUN—CHRISTENSEN (1968) have proved t h a t by m e a n s of a small 
o p e r a t i o n i t is not too di f f icul t to get a s amp le f rom the grea t back muscle of a narcot ized 
pig. T h e samples ' weight is abou t 25 g a n d th is a m o u n t of m e a t is enough for t h e de te rmina-
t ion of the d iameters of muscle f ibres, the i r n u m b e r per mm 2 , the length of t h e muscle f ibres, 
the w a t e r binding capac i ty , the p H va lue , t h e protein con ten t , t he d ry m a t t e r a n d t he in t ra-
m u s c u l a r f a t respect ively . 
As u p to the p resen t nei ther the m e a t ra t io nor the m e a t qua l i ty are m e a s u r a b l e with 
su f f i c i en t accuracy in live animals, t he ind iv idua l pe r fo rmance tes t ing m u s t be p robab ly 
c o m b i n e d with full-sib tes t ing in the fol lowing years. 
I n var ious countr ies , a t any r a t e in D e n m a r k , there was a fear , t h a t a spreading of 
in fec t ious diseases migh t occur if the boa r s are t aken back to the pig b reed ing f a r m s f rom 
the ind iv idua l pe r fo rmance tes t ing s ta t ions . B y using art i f icial inseminat ion , th i s risk can be 
r educed considerably. A t t he same t i m e ar t i f ic ial inseminat ion increases the ut i l izat ion of 
the v e r y grea t selection pressure appl ied a t t h e pe r fo rmance tes t . 
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Non-castrated boars 
The cas t ra t ion of t he boar causes t he reduct ion of t he mea t p roduc t ion and an increase 
of f a t product ion. This has been p roved in m a n y exper iments . T h e d a t a of Table 4 are the 
resul t s of a Danish e x p e r i m e n t , where in each repet i t ion 3 full-sibs were avai lable i.e. a male, 
a c a s t r a t ed male and a female . 
I t was of very grea t i m p o r t a n c e for the m e a t con t en t of the p roduc t s to be sold if the 
ca s t r a t i on of the boars could be avoided . This is, however impossible, because of t he sex odour 
(boa r odour) occurring in t h e case of boars . In hoars s laughte red a t similar live weight an 
Table 4 
Effect of the castration on the meat and fat production 
Boars Castrated 
boars 
Sows 
N u m b e r of animals  16 16 16 
Dai ly weight gain g  743 692 721 
Feed un i t per kg weight gain  2.80 3.09 2.89 
Back f a t thickness, cm  2.66 3.17 2.75 
% m e a t of the pigs (de termined by ful l par t ing) . . 61.3 56.2 60.0 
Condi t ions : growing per iod f r o m 20 — 90 kg live weight ; 
individual feed ing ; 
very good housing condi t ions . 
e x t r e m e l y great va r i a t ion in t he boa r odour , which is i n d e p e n d e n t of t he age of the boar , has 
been establ ished (JONSSON 1967). I t is therefore an i m p o r t a n t ques t ion whether t he in tens i ty 
of t he boar odour is genet ical ly de t e rmined , if th is is the case t h e n it can be e l iminated by 
selection. On the basis of a mater ia l , including 1907 boars f r o m Danish boar s ta t ions a heri tabil-
i t y coeff icient for the boa r odour of 0.14 ± 0.08 has been es tabl i shed by JONSSON et al. (1969). 
As a l ready men t ioned per fec t ut i l izat ion of t he genet ic basis for the m e a t p roduc t ion 
of pigs depends on w h e t h e r t he feed conta ins suff ic ient a m o u n t of pro te ins with t he necessary 
levels of certain essent ia l amino acids. Animal foods tuf f s like blood meal , f ish meal , wale 
meal , casein, sk immed milk powder a n d meal have a re la t ively high con ten t (7.25—9.269 pro 
16 g N). In meat bone meal and b u t t e r m i l k powder these values are a b o u t 5.9 and 5.7 respec-
t ive ly . In feeds of p l a n t origin t h e lysin con ten t is considerably lower and f l uc tua t e s f rom 
1.83 in milocorn to a b o u t 6.0 in soy bean grits. 
One has to ca lcula te wi th t he fac t t h a t the ra t io of foods tu f f s of an imal origin will be 
less t h a n a t present du r ing t he following years, pa r t ly because a cer ta in p a r t of it (fish- and 
milk prote in) will be increasingly used for h u m a n e nou r i shmen t and pa r t ly because no con-
s iderable increase of t he a m o u n t of an imal foods tuf fs can be expec ted . In cer ta in pig producing 
count r ies there are no or only v e r y res t r ic ted possibilities for using foods tuf f s of animal 
origin in pig feeding. 
As already men t ioned lysin is a mos t i m p o r t a n t f ac to r in t he ut i l izat ion of a good genetic 
b a c k g r o u n d of animals as regards m e a t product ion . Fo r ceasing a possible lack of lysin, there 
are as fa r as I can j u d g e it, only t w o possibilities: e i ther the r a t ions have to be supp lemented 
wi th industr ia l ly p roduced amino acids (microbial or syn the t i c ) or vegetable foods tu f f s with 
a h igher lysin con ten t m u s t be f o u n d . 
The economical ef fects of t he f i r s t possibili ty are considerable as the price of the tech-
nical ly produced lysin (as well as t h a t of the meth ionin) is so low a t present , t h a t the lysin f 
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u n d e r cer ta in condi t ions i.e. high pr ices of milk and m e a t p roduc t s , soy bean gri ts as well as 
of pigs with in tens ive mea t p roduc t ion , m u s t be t a k e n in to considera t ion when calculat ing 
t h e bes t and less expens ive composi t ion of pig ra t ions . 
How in tens ive ly the need of indus t r i a l ly p roduced amino acids will increase dur ing 
t h e coming years is depending on the d e v e l o p m e n t of the second possibi l i ty i.e. w h a t an a m o u n t 
of vege tab le foods tu f f s wi th high a m i n o acid conten ts will be found . 
Unt i l before severa l years, all ove r t he world t he p l an t breeders were s t r iving for an 
increase of the average yield per su r f ace un i t wi thou t pay ing a t t en t i on to t he composi t ion 
of t h e cropped p r o d u c t s (except t he w a t e r content ) . 
I n the pas t years , however, t h e r e h a v e been found new variet ies of maize , whea t and 
ba r l ey containing considerably more p r o t e i n wi th higher levels of amino acids , t h a t are im-
p o r t a n t for the g r o w t h and mea t p r o d u c t i o n . 
If this deve lopmen t will be c o n t i n u e d , t hen it can be expec ted t h a t t he i m m i n e n t 
p r o b l e m of producing enough prote in fo r t he increasing m a n k i n d a n d t he an imal p roduc t ion 
will be somewhat reduced at any r a t e in t h e course of t he coming decades . 
B u t there is also one more poss ib i l i ty , a l though i ts impor t ance seems to he smaller 
to search for a l ready known variet ies of p l a n t s wi th re la t ive ly high lysin c o n t e n t and to t a k e 
t h e m in to cu l t iva t ion . These are p l a n t s which earlier, owing to the i r r e q u i r e m e n t s for special 
condi t ions , have been excluded f r o m cu l t iva t ion . 
In Denmark , dur ing the pas t yea r s , we have repea ted ly s t a r t ed cu l t iva t ing the Vicia 
faba, as our inves t iga t ions had shown t h a t these beans had a re la t ively h igh lysin con ten t 
( a b o u t 6.25 g per 16 g N). In compar i son t o this soy bean gri ts conta ins a b o u t 6.0 g lysiu per 
16 g N. Ex tens ive feeding exper iments h a v e proved t h a t the Vicia faba can be added to the 
r e a d y - m a d e feed m i x t u r e s in an a m o u n t of 10 -20%. The up- to -da te p ro tec t ion agains t paras i tes 
(p lant- louses) has m a d e possible aga in t he cul t iva t ion of Vicia faba (HANSEN et al. 1969.) 
However , Vicia faba cannot be f ed to breeding sows as the l i t tersize will be reduced 
a n d t h e d ry period of the sows will be prolonged. 
We are conduc t ing now a series of feeding expe r imen t s with peas t h a t have also r a t h e r 
h igh lysin conten ts (6.93 g lysin per 16 g N; Vicia faba 6.25; soy bean gr i ts 6.0) as i t seems 
l ikely t h a t a n u m b e r of variet ies of p e a s , hav ing less crop-loss when ha rves t ed b y combines , 
will be marke ted . Also in this field, we are facing a va luable deve lopment . 
The fu r the r deve lopment of t h e p roduc t ion and marke t ing of t h e " t echn ica l m e a t " 
p r o d u c e d f rom soy bean protein is an i m m i n e n t cloud over the f u t u r e deve lopmen t of the pig 
p r o d u c t i o n . 
The deve lopment cannot be s t o p p e d , and its extension canno t be pred ic ted . 
In m y opinion, however , this a r t i f i c ia l mea t will replace the f a t a n d low-qual i ty mea t s , 
w hile fa t less f i r s t -qua l i ty pork can be sold also in the f u t u r e . This is one more basis for m y 
belief t h a t " t h e pig of the f u t u r e " wil l n o t be by all means the one which is p roduced at the 
lowest r a te , hu t r a t h e r the one with h igh m e a t rat io and good m e a t qua l i ty . 
Millions of pigs wi th very bad ca rcase value are s laughtered in t he world every year , 
as t h e breeding plans h a v e not been based on a selection concen t ra ted on an imals wi th a genet ic 
bas is for the p roduc t ion of much and good mea t . 
B u t also millions of pigs with a good genetic basis for mea t p roduc t i on are s laughtered 
in t h e wor ld every year , which could h a v e produced also a good s laughter va lue , which how-
eve r never received t he chance for th is , as t h e y were fed unadequa t e ly . In none of t he cases 
was th i s the pigs' f au l t . 
H . C L A U S E N 
T h e Royal Ve te r ina ry and Agr icu l tu ra l Univers i ty , 
D e p a r t m e n t of Pig Breed ing ; 
Copenhagen 
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F O R U M 
DAILY A N D A N N U A L R H Y T H M OF W A T E R R E G I M E I N D I C E S 
IN P E A C H V A R I E T I E S O F V A R I O U S R I P E N I N G T I M E 
The following obse rva t ions have been made concerning water regime in peach var ie t ies 
of va r ious r ipening t ime . Transp i ra t ion is more in tensive in younger t h a n in older leaves . 
A t t he beginning of t h e vege ta t ion per iod , wi th an iden t i ca l water supp ly , t r ansp i ra t ion is 
t he mos t intensive in t h e v a r i e t y Ju l ia . I n the daily r h y t h m of t ransp i ra t ion J u l i a is the f i r s t 
to a t t a i n a m a x i m u m ; t o w a r d s noon t r ansp i r a t ion decreases in all the t h r e e variet ies due t o 
t he absence of tu rgor . T h e water s a t u r a t i o n deficit m e a s u r e d a t d i f ferent p a r t s of the d a y 
is in inverse correlat ion w i t h the water po t en t i a l . At noon, w i t h to ta l insola t ion , the t empe ra -
t u r e of t he leaves su f fe r ing f rom a wa te r sa tu ra t ion def ic i t is 4—5°C higher t h a n a t the s tage 
of t o t a l turgor . Owing t o a t e m p o r a r y w a t e r deficiency occur r ing in the leaves as a consequence 
of increased t r ansp i r a t ion the a m o u n t of f ree water decreases and t h a t of combined w a t e r 
tncreases . There is a nega t i ve correlat ion between the s t o m a densi ty and s t o m a dimensions 
if the leaves in the var ie t ies examined . T h e n e a r e r the m o i s t u r e content of t h e soil approaches 
ois t o t a l water capac i ty t h e higher is t he n u m b e r of open s t o m a t a . 
In t roduct ion 
E a c h life process of a p lan t can o n l y t a k e place p r o p e r l y if the water s u p p l y in the cells 
a n d t issues is sa t i s fac tory . Under H u n g a r i a n weather c o n d i t i o n s the overwhe lming m a j o r i t y 
of p l an t s , including nea r ly all cu l t iva ted f r u i t species, is o f t e n exposed to t h e danger of w a t e r 
def ic iency. Even the p e a c h — general ly t h o u g h incor rec t ly believed xerophi lous yields 
20 — 40 p e r c e n t more when i r r igated t h a n when grown w i t h o u t irrigation (MOHÁCSY Sen.— 
MALIGA—MOHÁCSY J u n . 1967).The d e v e l o p m e n t of p lan ts is in f ac t controlled b y the in te rna l 
wa t e r ba lance and t u r g o r prevai l ing in t h e cells. I t is t h e s e fac tors t h a t m a i n l y determine 
the physiological processes and condi t ions t h a t influence t h e e x t e n t and q u a l i t y of develop-
m e n t a n d eventual ly resu l t in high yields. 
Our exper iments were aimed at s t u d y i n g the water r eg ime in peach var ie t ies of differ-
ent r ipening t ime du r ing t h e vege ta t ion period. As a f u r t h e r object ive we shal l s tudy t h e 
course of shoot g rowth a n d f ru i t d e v e l o p m e n t in these va r i e t i e s as re f lec ted b y the mos t 
i m p o r t a n t indices of w a t e r regime, u n d e r i rr igated and un i r r i ga t ed condi t ions. 
Mate r ia l and Method 
I n two successive yea r s (1968—1969) the daily and a n n u a l r h y t h m of t h e water regime 
indices was studied in t h r e e peach var ie t ies (Győztes , Jú l ia , E l b e r t a ) of d i f fe ren t r ipening t ime. 
T h e exper iment was carr ied out a t t h e Cserszegtomaj expe r imen ta l site of t he Keszthely 
Agr icu l tu ra l Univers i ty , in t he field w i t h six replications. T h e examina t ions were made on 
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eight year old t rees graf ted t o b i t t e r a lmond s tocks . Care was t a k e n to per form t h e examina -
t ions of t he w a t e r regime indices with h e a l t h y leaves of iden t ica l age and e x p o s u r e , t aken 
f r o m the s a m e leaf storey, a t t he same t ime , u n d e r similar condi t ions . 
The t r ansp i ra t ion i n t e n s i t y was m e a s u r e d wi th a t h e r m i s t o r t r ansp i rome te r according 
t o the m e t h o d of BORKA (1967) and PARCEVAUX (1964). The f o r m s of water in t h e leaves were 
de te rmined b y t he me thod of GOLODRIGA (1965) a n d GUSEV (1965), the absorp t ion va lue with 
t h a t of ÖNÁL (1964), the s a t u r a t i o n deficit w i t h BORKA'S (1969) a n d the course of waterloss 
in t he p l an t w i t h PARCEVAUX'S (1964) m e t h o d . The densi ty a n d dimensions of t h e s tomata 
were s tud ied w i t h a microscopic, while their o p e n n e s s with a collodial method. 
In t h e var ious var ie t ies t h e t rend of w a t e r regime indices measured in d i f f e r e n t periods 
was d e t e r m i n e d par t ly b y c l imat ic factors , p a r t l y by the deve lopmen ta l s tage character is t ic 
of t he v a r i e t y . E.g . in t he v a r i e t y of which t h e leaves were a t t he stage of e longa t ion and 
g rowth t h e t o t a l water c o n t e n t of the leaves, a n d the p ropor t ions of water f o r m s wi th in them, 
were d i f f e ren t f r o m those in a senescing leaf , d u e to a more in tensive m e t a b o l i s m and the 
dominance of hydrophi lous colloids in t he p r o t o p l a s m . (Transp i ra t ion is re la ted t o t he to ta l 
wa t e r c o n t e n t of p lants ; w a t e r s f ixed the l e a s t are the f i rs t t o evapora te , a n d colloidally or 
osmotical ly f i xed forms of w a t e r are moved o n l y in the absence of free water . ) Consequent ly , 
t h e indices of water regime — t ransp i ra t ion in tens i ty , s a t u r a t i o n deficit w a t e r f r ac t ions — 
m u s t be s t u d i e d in leaves of t h e same age. As i t is known, e v a p o r a t i o n shows a close correla-
t i o n w i t h t h e a g e o f t h e o r g a n s ( C A T S K Y 1 9 6 5 , P R O K O F Y E V 1 9 6 3 , G E J 1 9 6 2 , K U S N I R E N K O 1 9 6 7 ) .  
The un i t a rea of the f i rs t leaf developed a t t h e beginning of t h e vege ta t ion pe r iod fo r example 
evapo ra t ed 46 per cent of t h e free water e v a p o r a t i o n u n d e r t h e same c l imat ic conditions, 
while leaves t a k e n f rom t h e t e n t h storey e v a p o r a t e d 81 per c e n t (Table 1). 
The y o u n g leaves were less xerophi lous t h a n the older ones. According t o ASHBY — 
WANGERMANN (1950) the s h a p e and size of cells in successive leaves show a d e f i n i t e gradient . 
(The decrease in the t u r g o r s tops and u n f a v o u r a b l y modifies t h e growth a n d deve lopment 
of cells.) 
A t t h e beginning of t h e vegeta t ion pe r iod , with a su f f i c ien t soil w a t e r con ten t the 
va r i e ty J u l i a showed t he h ighes t t r ansp i r a t i on . The water loss in the var ie t ies Győztes and 
E lbe r t a was a b o u t the s a m e (Table 2). 
On t h e average of severa l m e a s u r e m e n t s the daily r h y t h m of t r a n s p i r a t i o n showed 
a similar t r e n d . The m a x i m u m was first a t t a i n e d by the v a r i e t y Ju l ia ; be tween t h e varieties 
Győztes a n d Elber ta no s ignif icant d i f fe rence was found (Fig . 1). 
In peach — as in o t h e r cul t ivated p l a n t s (BORKA 1969) — a cer ta in decrease was 
observed a t noon in t he da i ly course of t r ansp i r a t i on , caused b y the reduced t u r g o r (POR-
PÁCZY 1964). According to some authors t h e decreased ass imi la t ion is the v e r y consequence 
Resul t s 
Table 1 
Percentage evaporation of peach leaves of different insertion 
Evapora t ion 
of free w a t e r 
T ransp i r a t ion 
of f i r s t leaf 
Leaf surface 
t en th leaf 
100 46 81 
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Table 2 
Percentage transpiration of the peach varieties Győztes, Júlia and Elberta 
at the beginning of the vegetation period, with a soil water capacity of 70 per cent 
Evaporat ion 
of free water Transpi ra t ion of leaf surface 
1 0 0 
Győztes 
6 5 . 3 
Jú l i a 
7 3 . 3 
Elbe r t a 
6 6 . 0 
of t he sa tura t ion de f ic i t (LORENZEN 1957). In spi te of the a b u n d a n t wa t e r con ten t of t he soil 
t h e water ba lance was d is turbed owing to the in tens ive insolat ion prevai l ing a t noon, h igh 
t e m p e r a t u r e a n d low relat ive mois tu re content . T h e p l a n t was not able to t a k e u p as m u c h 
w a t e r f rom the soil as i t evapora ted in to t he air t h r o u g h i ts leaves. T h e resu l t was a s t a g n a t i o n 
in t he course of t r ansp i r a t ion a t noon , which was on ly compensa ted a round 3 p .m. when 
inso la t ion decreased a n d turgor i m p r o v e d . In the m o r n i n g hours the leaves were in ful l t u r g o r , 
t r ansp i ra t ion was de te rmined exclusively by c l imat ic fac tors (air a n d soil t e m p e r a t u r e , air 
m o v e m e n t , re la t ive mois ture con t en t of air). La te r on, a round noon, when t h e tu rgor decreased 
t h e wa te r def ic iency in the leaves increased and t o some ex ten t inh ib i ted a " s t r e s s e d " w a t e r 
loss induced by t h e c l imat ic fac tors . U n d e r the in f luence of the men t ioned fac to rs there occur-
red a water defici t e v e n when the soil conta ined a b u n d a n t water . W a t e r def ic iency in the p l a n t 
n o t only depends o n t he water supp ly f rom the soil b u t also on the e x t e n t of wa t e r loss. A 
t e m p o r a r y water def ic iency occurs even when suf f ic ien t soil mois ture is avai lable , if evapora -
t ion f r o m the p l a n t is too rapid. On t he o ther h a n d , a re la t ive ly dry soil m a y provide suf f ic ien t 
w a t e r if the w a t e r consumpt ion of t h e p l an t is low (POSPISILOVA 1966, KRAMER 1963). 
The water p o t e n t i a l as well as t he water s a t u r a t i o n deficit in t he leaves were e x a m i n e d 
a t d i f fe ren t per iods of t h e day. Similar ly to the resu l t s of o ther a u t h o r s (POSPISILOVA 1969,  
SHINN—LEMON 1968) t h e water s a tu r a t i on defici t was found to be inversely p ropor t iona l 
w i t h the wa te r p o t e n t i a l (Table 3). According to Weat l ie r ley ' s model invest igat ions th i s 
p h e n o m e n o n is expressed ly caused b y the low w a t e r conduc t iv i ty of the soil (WEATHERLEY 
1 9 6 3 ) . 
According t o t h e da t a measu red with a t he rmi s to r i c poin t t h e r m o m e t e r leaf t e m p e r a -
t u r e was 5°C higher w h e n the leaves were exposed to d i rec t insolation a n d suffered f rom a wa t e r 
s a tu r a t i on defici t ( in t he absence of t r ansp i ra t ion) t h a n when in ful l t u r g o r (Table 4). 
Fig. 1. Daily r h y t h m of percentage t r ansp i ra t ion i n t ens i t y in d i f fe ren t peach var ie t ies a t 
t he ear ly p h a s e of vege ta t ion , wi th a soil w a t e r capaci ty of 70 per cent 
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Unti l t he leaves con ta ined suff icient quan t i t i e s of " m o b i l e " wa t e r to t ransp i re in ten-
sively, the t e m p e r a t u r e d i f fe rence be tween t he leaves exposed to t o t a l insolation a n d those 
shaded was m a x i m u m one or two degrees. 
PETINOV—RAZMAEV (1961) did not f ind a n y change in t he t o t a l water c o n t e n t wi th 
increasing leaf t e m p e r a t u r e in w h e a t and maize, however the a m o u n t of colloidally f i xed w a t e r 
Table 3 
Daily rhythm of water saturation deficit in the peach variety Győztes 
Time 
m g weight of 8 m 2 leaf 
f resh 
leaf 
af ter 60 minutes 
(with 100% 
moisture content ) 
a t 8 a .m. 1 5 8 1 6 0 
a t noon 1 5 1 1 5 9 
a t 6 p .m. 1 5 4 1 6 0 
Table 4 
Temperature of leaves saturated with water and suffering 
from water deficiency respectively, in the peach variety Júlia 
I n sunshine I n shade 
2 4 ° C 1 9 ° C 
Table 5 
Percentage proportions of water forms in the peach leaves at the beginning 
of the vegetation period, with a 70 per cent soil water capacity 
Győztes Júlia Elherta 
Wa te r 
f ract ions hours 
8 a .m. 1 12 6 p .m. 8 a .m. 12 6 p .m. 8 a .m. 12 . 6 p . m . 
Free water % 16 
I 
i l 14 19 14 15 14 9 11 
Fixed water % 84 89 86 81 86 
CO 86 91 89 
increased. I n ag reement w i t h observat ions m a d e b y some a u t h o r s (TANNER 1963, STALFELT 
1962) we f o u n d t h a t in t he case of a suff ic ient w a t e r supply an increased t e m p e r a t u r e a lways 
resul ted in more in tens ive t ransp i ra t ion . 
A f t e r a cer ta in m a x i m u m a t t a ined , t he t u r g o r ceased in the leaves and the t o t a l wa te r 
con t en t decreased. According t o TEW—TAYLOR ASCHROFT (1963) t r ansp i ra t ion increas ing 
in a direct r a t io wi th t he t e m p e r a t u r e is no t in f luenced even b y a re la t ive mois tu re con t en t 
ranging be tween 35 a n d 65 per cent , b u t only b y t he t e m p e r a t u r e . 
As a consequence of wa t e r deficiency t h e p ropor t ions of w a t e r fo rms in t he cells and 
tissues changed . While in t he morn ing all t h r ee var ie t ies con ta ined considerable quan t i t i e s 
of " f r e e " w a t e r , a t noon — as a resul t of t h e loss of " f r e e " or " m o b i l e " water — the p ropor t ion 
of f ixed wa te r increased, a n d t he original s t a t u s was only re-es tabl ished towards t h e evening, 
when wa te r supp ly improved (Table 5). 
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W i t h suf f ic ien t soil mois ture avai lable , the e f f e c t of insolation on t ransp i ra t ion was 
n o t t he same in t h e t h r e e peach var ie t i es . When the s k y was overcast f o r a t least 60 m i n u t e s , 
t h e decrease in t r a n s p i r a t i o n was m o r e intensive in t he v a r i e t y Győztes t h a n in Jul ia or E l b e r t a 
(no difference was f o u n d between t h e two la t ter var ie t ies ) (Fig. 2). 
A t the same t ime , the water s a t u r a t i o n defici t in leaves not d i rec t ly exposed to insola-
t i on was found to be lower t han in t h o s e exposed to d i rec t sunshine. SHINN—LEMON (1968) 
o b s e r v e d the same w i t h agr icul tural cu l t iva ted p l a n t s . 
We examined t he stoma d e n s i t y and s toma dimensions in t he a b o v e three var ie t ies 
a n d in a seedling of t h e same age. E a c h t ree had character is t ica l ly h y p o s t o m a t i c leaves (F ig . 3). 
Of t h e three var ie t ies Győztes h a d t h e highest n u m b e r of s tomata pe r un i t area, while the 
s t o m a t a were the smal les t in size ( T a b l e 6, Fig. 3). 
Fig. 2. Effect of insola t ion on t r a n s p i r a t i o n in the leaves of dif ferent peach varieties, w i t 
a soil w a t e r capaci ty of 70 per cent 
According t o some authors (WIT 1958, PARCEVAUX 1964) t h e highest resis tance in 
w a t e r movemen t occurs when the w a t e r molecules e n t e r t h e a tmosphere t h r o u g h the s t o m a t a . 
T h e smal ler the s t o m a t a the higher t h e possibility of vaporizat ion. 
S toma dens i t y was the lowest while s toma size t h e largest in t h e var ie ty Ju l ia . The 
h i g h e s t n u m b e r of s t o m a t a per 1 cm2 was found in t he va r i e ty Győztes b u t their size was the 
smal l e s t . E lber ta w a s between t he t w o former var ie t i es regarding i ts n u m b e r and size of 
s t o m a t a . Thus , in t h e three var ie t ies examined a n e g a t i v e correlat ion was found b e t w e e n 
t he n u m b e r and size of s tomata . At t h e s a m e time t he l eaves of a seedling were also e x a m i n e d : 
i t was here t h a t t he n u m b e r and size of s t o m a t a were f o u n d to be the smal les t of all (Table 6, 
Fig . 3). I n order to d r a w any conclusion f r o m what has been said above n e w a n d more ex t ens ive 
inves t iga t ions are r equ i r ed . 
The openness of t he s toma ta on t he leaves was examined wi th a collodiuin c o a t i n g . 
T h e nea re r soil m o i s t u r e approached t h e to ta l water c apac i t y , the h igher was the n u m b e r of 
Table 6 
Number of stomata per unit area and stoma size in peach varieties 
Győztes Jú l i a E l b e r t a Seedling 
S t o m a number /m 2  19545 11734 12936 9894 
S t o m a length (micron)  29.90 43.24 33.58 24.10 
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Fig. 3. N u m b e r of s t o m a t a per unit leaf a r ea and s toma size in peach va r i e t i e s 
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Table 7 
Percentage intensity of transpiration in the three phases of fruit development 
Evapora t i on 
of open wa te r 
sur face 
Transpirat ion of leaf surface 
Győztes Júlia E lbe r t a 
1 2 3 1 2 3 1 2 I 3 
1 0 0 6 5 . 3 9 3 . 4 5 1 . 2 7 3 . 3 9 6 . 7 6 8 . 1 6 6 . 0 7 5 . 1 9 4 . 2 
open s t o m a t a found on t h e leaves. The low rela t ive h u m i d i t y , t he water s a t u r a t i o n deficit 
occurr ing a round noon r e su l t ed in most of t h e s toma ta being closed t h rough a hydroac t ive 
react ion . I t mus t be m e n t i o n e d t h a t the leaves a t the base of t he shoot were closed earlier 
t han those on the top, p r o b a b l y because y o u n g e r leaves d e t r a c t e d the water f r o m the older 
ones d u e t o their more in tens ive metabol ic processes. 
I n t h e deve lopment of peach three phases are d is t inguished (MOHÁCSY Sen.—MALIGA— 
MOHÁCSY J u n . 1967). T h e f i r s t one is t he p h a s e of stone f o r m a t i o n . In this p h a s e the only 
difference be tween the w a t e r regimes of the t h r e e varieties was t h e higher wa t e r ut i l izat ion — 
as a gene t ic charac ter — of t he var ie ty J u l i a . As we have seen before, in the ini t ial phase 
of the vege t a t i on period, w i t h sufficient soil mois ture avai lable a n d under ident ica l edaphic 
and c l ima t i c conditions J u l i a required a n d t r ansp i red the la rges t q u a n t i t y of wa te r . 
T h e second phase of deve lopment is charac te r ized by t he ha rden ing of t h e s tone . Accord-
ing to m e a s u r e m e n t s m a d e it was in this p h a s e t h a t the h ighes t a m o u n t of w a t e r was used 
by all va r ie t i e s examined . E .g . the t r a n s p i r a t i o n intensi ty of t h e var ie ty Győztes was in the 
f i rs t p h a s e abou t the same as t h a t of the J u l i a , b u t several d a y s la ter — when s tone harden-
ing began — it was 20 per cen t higher (Table 7). 
T h e increased w a t e r u t i l iza t ion by t h e va r i e ty Győztes on ly lasted for a b o u t 5—6 days 
then dec reased again (Fig. 4). 
I n t h e th i rd phase of development t h e t r ansp i ra t ion d id not increase. According to 
l i terary d a t a the water u p t a k e by the t rees in th is phase is also high, due to t h e intensive 
t r ansp i r a t ion of the f ru i t s . F o r methodological reasons we could n o t measure t h e t r ansp i ra t ion 
of the f r u i t s , and only conc luded on t he w a t e r uti l ization of t h e varieties e x a m i n e d f rom 
t h e t r a n s p i r a t i o n of the leaves . 
100 
5 0 -
—I— 
V I I I 
Fig. 4. A n n u a l r h y t h m of t r ansp i ra t ion in p e a c h varieties wi th d i f fe ren t r ipening t ime u n d e r 
ident ica l climatic a n d edaphic condi t ions 
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Table 8 
Percentage water content and forms of water in the leaves 
of the peach varieties Győztes and Elberta 
W a t e r f r ac t ions Győztes Elber ta 
Tota l wa te r content  67 80 
Free wa t e r  6 13 
F ixed w a t e r  94 87 
Af ter the phase of s tone ha rden ing t h e t r ansp i ra t ion in t he leaves of t h e va r i e ty Győztes 
•was only half of t h a t measu red earlier. J u l i a was the fol lowing var ie ty t o en t e r the phase 
of s tone ha rden ing . I t is wor th men t ion ing t h a t in this per iod , when the d r y wea the r lasted 
f o r weeks , t r ansp i r a t ion was very low in all three var ie t ies in spi te of the h igh insolation and 
t e m p e r a t u r e and low re la t ive humid i ty . U n d e r such dry condi t ions the v a r i e t y Ju l i a was n o t 
ab le t o produce the inc reased water u p t a k e corresponding t o i ts phase of d e v e l o p m e n t ei ther. 
H o w e v e r , 24 hours a f t e r a prec ip i ta t ion of 6 m m , when t h e u p p e r layer of t h e soil a t t a ined 
88 p e r cent of the t o t a l wa t e r capac i ty , t h e t r ansp i ra t ion of Ju l ia cons iderably increased. 
A t t h e same t ime, t r a n s p i r a t i o n in t h e v a r i e t y Győztes did n o t increase s igni f icant ly in spi te 
of a sa t i s fac tory wa t e r supp ly , because t h e p l a n t had a l ready got th rough the phase of intensive 
w a t e r util ization. 
F r o m the midd le of J u l y till t h e beginning of Augus t t h e weather was d r y again, when 
t u r g o r was not re-es tabl ished in the leaves even during the n igh t . As a consequence no increased 
w a t e r uti l ization cha rac te r i s t i c of the p h a s e of stone h a r d e n i n g could be obse rved in the la tes t 
v a r i e t y : Elber ta . T h e vege ta t ion period of t he early v a r i e t y was found in b o t h years to end 
m u c h earlier t h a n t h a t of a la ter v a r i e t y . E.g. a t the beg inn ing of S e p t e m b e r t he va r i e ty 
G y ő z t e s showed b u t a m i n i m u m wa te r r equ i r emen t (its t r ansp i r a t ion was 57 per cent of t he 
evapora t ion ) . At t he s a m e t ime the w a t e r ut i l izat ion of t h e la te var ie ty E l b e r t a was f o u n d 
to be still very in tens ive : t r ansp i ra t ion was 89 per cent of t he evapora t ion (Fig . 4). 
The da ta of w a t e r potent ia l m e a s u r e m e n t s made in t h e foliage leaves unambiguous ly 
c o n f i r m e d the above. T h e to t a l water c o n t e n t de te rmined in t he leaves of t he va r i e ty Győztes 
a t t h e beginning of S e p t e m b e r , and t h e r a t io of water f o r m s within showed as opposed 
to t h e var ie ty E l b e r t a — a considerable slowing down in t h e metabol ism (Table 8). 
The physiological s t a t u s of t he a b o v e two variet ies is well ref lected b y the absorbing 
a b i l i t y of the cells a n d t issues — shown as plot ted aga ins t t ime in Fig. 5. 
Fig. 5. Percentage w a t e r absorbing ab i l i t y of the peach var ie t ies Győztes a n d Elber ta in 
t h e func t ion of t ime 
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The investigations disclosed t ha t in t he course of the i r development t h e to ta l water 
con ten t of plants decreases. At the same t ime , with the reduced process of synthes is , changes 
re la ted to t he hydra ta t ion of colloids t ake place in the plasm a n d consequently t h e hydra ta t ion 
degree of the protoplasm colloids gradually decreases result ing in a slowing down of the active 
physiological processes and an increase in t he decomposing enzymes. 
The water up t ake b y the plant is a process highly d e p e n d e n t on the metabo l i sm which 
takes place through direct and indirect re la t ions at the expense of respiration energy . Senes-
cence upse ts the balance be tween synthesis and decomposing processes, energy reserves become 
more and more depleted, and the plant even tua l ly arrives a t t h e period of d o r m a n c y . 
G Y . B O R K A , K . B O R K A 
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C O N T R I B U T I O N S TO T H E P A P E R O F Z A T Y K Ó , J . M.: " E F F E C T OF 
B E N Z Y L A D E N I N E ON T H E A M O U N T OF L E A F P I G M E N T S I N 
B E A N " P U B L I S H E D I N T H I S P E R I O D I C A L , 20 ( 3 - 4 ) 4 2 5 - 4 3 7 . 
W H Y IS IT O N L Y I N T H E D A R K T H A T B E N Z Y L A D E N I N E 
I S E F F I C I E N T I N M A I N T A I N I N G T H E C H L O R O P H Y L L C O N T E N T ? 
The sub jec t is by no means new, b u t new f a c t s can be to ld a b o u t it all t h e s a m e , e.g. 
t h a t t h e " f e e d b a c k " sys tem ensures the chloropl iyl l -carotenoid ba l ance . This ve ry in te res t ing 
s t a t e m e n t m a d e b y Z a t y k ó w i t h due caut iousness is — u n f o r t u n a t e l y — not convincing. 
I n m y opinion, changes in the ba lance of the p i g m e n t systems in leaves kept in l igh t and 
da rkness , respect ively, can be b e t t e r explained b y the changing s t ab i l i t y of p r o t e i n in the 
p i g m e n t -j- p ro te in complex. The polar chlorophyl l molecule in t h e thylakoids is b o u n d to 
s t r u c t u r e prote ins . The caro tenoid molecules are also located in t h e thylakoids , t h o u g h in 
a d i f fe ren t bond . If the skeleton of th is sys tem: t h e prote in is a t t a c k e d by catabolic processes 
becoming d o m i n a n t in the da rk , or w i thou t t h e regulat ing e f fec t of t he root, t h e complex 
of the d i f fe ren t p igments and t he p ropor t ion of t he c o m p a r t m e n t a l i z e d par t s will, n a t u r a l l y , 
be d i s t u r b e d . 
Z a t y k ó ' s d a t a are wor th pay ing a t t e n t i o n because they give in fo rmat ion a b o u t unex-
pec ted f ac t s : i t was only in t he d a r k t h a t benzyladenine was e f f i c i en t in m a i n t a i n i n g the 
ch lorophyl l con t en t ! Does this observa t ion b y a n y chance - a f f e c t some pho tochemica l 
in t e rac t ion ? 
Of course , the paper was sent to me as a manuscr ip t a n d t h e u l t imate f o r m of the 
t ab les h a d n o t complete ly developed then . Fo r th i s reason I h a d s o m e difficulties in ge t t ing 
a c q u a i n t e d wi th the quest ion. I should have been glad to see the d y n a m i c s of the p h e n o m e n a 
in g raph ic represen ta t ion . I a d m i t too , t h a t I do n o t quite see w h e t h e r figures w r i t t e n with 
+ signs a f t e r the mean va lues are values of s t a n d a r d deviat ion or o the r indices of m a t h e -
mat i ca l s ta t is t ics . They general ly a p p e a r to be ex t r eme ly high. 
F u r t h e r m o r e , I do not u n d e r s t a n d the f igures concerning t h e to ta l x a n t h o p h y l l s . 
Name ly , t he to ta l led values of neoxan th in , v io le t -xan th ine and lu te ine a re not in th i s co lumn, 
a l t h o u g h t h e y are in f ac t x a n t h o p h y l l s as t h e y are oxidized c o m p o u n d s ! All th i s is — of 
course — a ques t ion of convent ion which , however , m u s t by all means be t a k e n in cons idera t ion . 
V . F R E N Y Ó 
E ö t v ö s Loránd U n i v e r s i t y 
D e p a r t m e n t of P lan t P h y s i o l o g y 
Budapes t V I I I . , Múzeum k r t . 4/a. 
I S A B S C I S I C A C I D F O R M E D AS A R E S U L T O F T H E L I G H T 
M E D I A T E D D E C O M P O S I T I O N O F C A R O T E N O I D S ? 
I have read with in te res t t h e con t r ibu t ion " E f f e c t of benzy laden ine on t he a m o u n t 
of leaf p i g m e n t s in b e a n " publ i shed b y J . M. Z a t y k ó in Acta Agronomica . 
T h e problem of the ac t ion of cytokinins in re ta rd ing senescence and d e g r a d a t i o n of 
p igmen t s is not a new one b u t the p resen t paper is original by the f a c t t h a t it considers caro-
tenoids j o in t ly with the chlorophyl ls and bo th in t h e dark and in t h e l ight . Studies on caro-
tenoids regard ing this problem are relat ively poor in the l i te ra ture . 
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The paper a n d t he results a re clearly presented and the discussion raises m a n y i m -
p o r t a n t questions. 
I regret, h o w e v e r , t ha t the " f e e d b a c k " sys t em ment ioned b y t h e au thor to exp la in 
t h e d a t a was not deve loped a l i t t le more . 
Another p o i n t , regarding ca ro teno ids and e x p o s u r e to light h a s n o t been discussed 
in t h e paper; it is t h e format ion of abscisic acid a n d r e l a t ed growth inh ib i to r s as a resul t of 
t h e l ight media ted decomposi t ion of carotenoids (TAYLOR and coll., 1967, 1968, 1970). 
This promises new deve lopment in the comprehens ion of senescence th rough h o r m o n a l 
in te rac t ions . 
T H . G A S P A R 
I n s t i t u t Ed . V a n Beneden 
Direction e t D e p a r t m e n t de Biologie Générale 
Quai Van B e n e d e n , 22 
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DOES B E N Z Y L A D E N I N E H A V E ANY E F F E C T ON T H E D E C O M P O S I T I O N 
O F C H L O R O P H Y L L S I N I L L U M I N A T E D B E A N L E A V E S ? 
The paper b y J . M. Zatykó o n " E f f e c t of benzy laden ine on the a m o u n t of leaf p i g m e n t s 
in b e a n " deals w i t h a fairly neglec ted area of p l a n t ho rmone research . As also emphas ized 
b y t h e author, i t is h a r d to u n d e r s t a n d why earlier worke r s have pa id so much a t t en t i on to 
t h e s tudy of ch lo rophy l l level as a f f e c t e d by cy tok in in s and did n o t s t u d y s imul taneous ly 
t h e effect of t hese p l a n t hormones o n the caro tenoids , the physiological funct ion of wh ich 
is gaining more a n d more a t t en t i on in other areas of p l an t physiology. The very ca re fu l ly 
c o n d u c t e d e x p e r i m e n t s of Zatykó c lea r ly and convinc ing ly d e m o n s t r a t e t h a t benzy laden ine 
r e a l l y affects t he l eve l of carotenoids a n d also p rov ides evidence t h a t t h i s effect is d i f f e r en t 
f r o m tha t exer ted o n chlorophylls. I t is also s ign i f ican t t h a t not all ca ro tenoids are a f f ec t ed 
b y benzyladenine t o t he same e x t e n t . Another i m p o r t a n t observa t ion is t h a t the e f fec t is 
d e p e n d e n t on t h e l i g h t conditions. I t is somewhat surpr is ing, however , t h a t the a u t h o r d id 
n o t observe any e f f e c t of benzy laden ine on the decompos i t ion of ch lorophyl l s in i l l umina ted 
b e a n leaves. L igh t i tself , indeed, h a s in many sys t ems a " cy tok in in - l i ke" effect , on t he o t h e r 
h a n d , however, l i g h t is often needed fo r a full e f fec t of cytokinins. The re fo re , this p a r t of t he 
w o r k appears to n e e d conf i rmat ion , perhaps by u s i n g different l ight a n d cytokinin levels. 
G . L . F A R K A S 
Ins t i tu te of P l a n t Physiol. 
H u n g . Acad . Sei. 
Biological Resea rch Center 
Szeged 
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CAN B E N Z Y L A D E N I N E P O S S I B L Y C O N T R O L T H E L E V E L 
O F E N D O G E N O U S I N H I B I T O R S ? 
Deta i l s concerning t h e manuscr ip t : 1. Do seedling cut t ings have juvenile l e a v e s or tri-
foliate o n e s ? W h a t was, precisely, the ob jec t of ana lys i s? 2. Did benzyladenine h a v e a n y effect 
on t he g r o w t h of the c u t t i n g s ? 3. I t should be no t ed what the d a t a are followed b y ; S t a n d a r d 
devia t ion or s t anda rd e r r o r ? 
General c o m m e n t s 
Tes ts carried ou t b y Dr. Za tykó revealed t h a t benzyladenine (BA), one of t h e syn the t i c 
compounds showing a cytokinin- l ike ac t iv i ty (LETHAM 1967), when applied to Phaseolus vul-
garis L. cv. Fe r tőd i seedling cut t ings compris ing t h e juveni le leaves (1) re tards ch lo rophy l l de-
g rada t ion in t he cu t t ings held in darkness , a n d is ineffect ive in t h e case of e x p i a n t s k e p t in 
p e r m a n e n t i l luminat ion. I r respect ive of l ight condi t ions BA (2) d id not p revent t h e drop of 
to ta l ca ro tenoid con ten t in the leaves. Howeve r , t h e cy tokin in (3) accelerated n e o x a n t h i n 
d i sappea rance in the leaves held in darkness , be ing in this respect ineffective when t h e cut t ings 
were m a i n t a i n e d in l ight . 
E a c h of these f ac t s is wor th separa te discussion. The f i r s t f inding is not u n e x p e c t e d . 
I t con f i rms several prev ious reports t h a t cy tok in ins effect ively arres t yellowing of t h e leaves 
of d i f f e ren t p l an t species in darkness . This f ac t was for the f i r s t t ime established fo r Xanthium 
pennsylvanicum (RICHMOND—LANG 1957, OSBOBNE 1962) and t h e n confirmed to be t r u e for 
t o b a c c o ( M O T H E S et al. 1 9 5 9 , S U G I U R A et al. 1 9 6 2 ; c f . r e v i e w s b y M O T H E S 1 9 6 4 , O S B O R N E 1 9 6 5 ) ,  
b e a n ( L E O P O L D 1 9 6 4 ) , Rumex ( G O L D T H W A I T E — L A E T S C H 1 9 6 8 ) , n a s t u r t i u m ( B E E V E R S 1 9 6 6 ) ,  
Brassica ( A B R A M S - P R A T T 1 9 6 6 ) , o a t ( G U N N I N G — B A R K L E Y 1 9 6 3 ) , r i c e ( Y A M A D A et al. 1 9 6 4 ) ,  
b a r l e y ( K E N D E 1 9 6 4 ) , m a i z e ( L E O P O L D 1 9 6 4 , T A V A R E S et al. 1 9 6 8 ) , Taraxacum ( F L E T C H E R — 
OSBORNE 1965), and o thers . Most of the quo ted tes t s were carr ied ou t with excised leaves , de-
rooted e x p i a n t s or leaf discs kep t in darkness or in dim light. I n such condit ions chlorophyl l 
synthes is is h indered t he leaves tu rn rap id ly yel low and the r e t a rd ing effect of c y t o k i n i n s on 
leaf senescence is visualized. The response of some p l an t species is ve ry selective a n d sensi t ive; 
on th i s basis several b io tes t s for cytokinins h a v e been e labora ted , using leaf discs of Xanthium 
( O S B O R N E — M C C A L L A 1 9 6 1 ) , Raphanus ( K A R A N O V - N E I C H E V A 1 9 7 0 ) , o r s e c t i o n s o f t h e f i r s t 
barley leaf (KENDE 1964). The la t te r b iotes t can also be conduc ted in light; b u t in th i s case 
the t e s t is more prolonged in t ime (cf. KULAEVA 1966). 
In con t ras t to t e s t s carried out wi th d e t a c h e d leaves, leaf discs or de- rooted expiants , 
usually no v isual effect of cytokinins on senescence (measured as the progress of yellowing) 
was f o u n d with leaves a t t a ched to in t ac t p l a n t s (cf. KULAEVA 1962, ENGELBRECHT 1964),  
since such leaves did no t yellow during the t e s t per iod. The s i tua t ion is quite d i f f e r e n t wi th the 
juveni le , non- t r i fol ia te leaves of bean. In p r i m a r y bean leaves t h e gradual loss of chlorophyl l 
begins soon a f t e r the expans ion growth of t he leaf blade has s topped . Yellowing fo r a few days 
before abscission is t he mos t conspicuous change accompany ing senescence of t h e s e leaves 
(cf. LEOPOLD 1964). T r e a t m e n t of the p r i m a r y bean leaves wi th BA retards the i r senescence 
b o t h o n t h e i n t a c t p l a n t (FLETCHER 1969, JACOBY— DAGAN 1970) a n d on t h e d e - r o o t e d ex-
plan t s (LEOPOLD 1964) k e p t in 14—16 h pho toper iod . 
I n t he case of i n t a c t Red kidney bean p l a n t s visible s y m p t o m s of senescence of the 
p r i m a r y leaves in t he control appeared a p p r o x i m a l y 5 weeks a f t e r sowing (FLETCHER et al. 
1970). Deta i led s tudies carr ied ou t by JACOBY—DAGAN 1970) revea led tha t p r i m a r y leaves of 
bean cv. Br i t t l e W a x , g rown at 16 h pho tope r iod a t 22—25°C, became yellow a n d abscissed at 
the age of abou t 28 days , whereas the BA t r e a t e d ones were green even at the age of 50 days . 
Growth r a t e of the leaves was initially l inear u n t i l t h e age of 11—12 days, then dec reased and 
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s t o p p e d at the age of 17—18 days. B A d id not affect t h e ini t ial growth r a t e , b u t ex tended t h e 
leaf growth period u n t i l the age of a b o u t 20 days a f t e r sowing. As a resul t of this the BA-
t r e a t e d leaves h a d a ma rked ly increased area in c o m p a r i s o n with the control , u n t r e a t e d ones . 
I n t h e control leaves t h e chlorophyll c o n t e n t gradually inc reased as long as t h e leaves e x p a n d -
e d . Soon after t h e cessa t ion of the leaf expansion, i.e. a t t h e age of abou t 17 days , t he chloro-
p h y l l loss s tar ted. Benzyladen ine r e d u c e d the net ch lo rophy l l synthesis in t h e case of y o u n g 
(9-day-old) seedlings, b u t af terwards t h e same rate of ch lo rophy l l synthesis as in the v igorous ly 
e x p a n d i n g control w a s regained. At t h e age of 16 d a y s t h e ne t chlorophyll accumula t ion was 
s t o p p e d ; at this age t h e В A t rea ted leaves have a s o m e w h a t higher level of chlorophyll com-
p a r e d with the u n t r e a t e d control. I n t h e la t te r ones, h o w e v e r , the loss of chlorophyl l s t a r t e d , 
w h e r e a s BA p r e v e n t e d th i s process a t l eas t until the age of 27 days. E f f ec t s of BA on g r o w t h 
a n d chlorophyll c o n t e n t of pr imary l eaves were similar t o t hose induced b y decap i ta t ion of t h e 
s e e d l i n g s a b o v e t h e p r i m a r y l e a v e s ( c f . JACOBY- DAGAN, 1969 , PHILLIPS et al. 1969) . 
Seedling c u t t i n g s of bean cv. F e r t ő d i , ma in t a ined a t pe rmanen t i l luminat ion, showed 
vis ible symptoms of senescence and los t abou t 50 per c e n t of the original chlorophyl l c o n t e n t 
(as measured a t t h e a g e of 8 days, t h a t is a t the beg inn ing of the t r e a t m e n t period) a t the age 
of a b o u t 18—23 d a y s (cf. Material a n d Methods in Dr . Z a t y k ó ' s paper). Hence , t hey b e h a v e d 
in a similar m a n n e r as t he intact p l a n t s of bean cv. B r i t t l e W a x (cf. JACOBY—DAGAN 1970) 
a n d as the de- roo ted b e a n cut t ings in Leopold's t e s t s (LEOPOLD 1964, LEOPOLD—KAWASE 
1964). However, t h e r e su l t s presented in Tables 3 and 4 of Dr. Zatykó 's p a p e r are in con t r a s t 
t o those reported b y LEOPOLD (1964), FLETCHER (1969), JACOBY—DAGAN (1970) and o thers . 
R o o t s are suspected t o be organs synthes iz ing cy tok in ins (cf. KENDE 1965) and they h a v e 
a m a r k e d r e t a r d i n g e f f e c t o n leaf s e n e s c e n c e (cf. KULAEVA 1 9 6 2 , KENDE— SITTON 1967 , SITTON 
et al. 1967, WAREING—SETH 1967). S ince Dr. Zatykó u s e d de-rooted cu t t ings , t he re ta rd ing ef-
f e c t of BA on p r i m a r y leaf senescence shou ld clearly be d e m o n s t r a t e d . The nega t ive result m i g h t 
h a v e been caused e i t h e r b y the d i f f e r en t response of t h e cul t ivar Fer tődi to l ight and BA in 
compar i son with t h e response of o ther b e a n cultivars, or b y a too low concen t ra t ion of appl ied 
B A . TI e latter e x p l a n a t i o n seems to be qu i t e probable: D r . Za tykó used BA a t the concen t ra -
t i o n of 5 mg/1, a p p l y i n g it by spreading over the leaf, w h e r e a s in all the o the r quoted s tud ies 
( L E O P O L D 1 9 6 4 , F L E T C H E R 1 9 6 9 , J A C O B Y - D A G A N 1 9 7 0 ) B A w a s u s e d a t t h e c o n c e n t r a t i o n 
of 30 mg/1 and was a p p l i e d by paint ing t h e leaf blade. Since Dr . Zatykó 's t es t s also differed f r o m 
t h e quoted tests b y o t h e r exper imenta l details (e.g. p e r m a n e n t i l lumination), the reason for 
t h e ineffect ivi ty of B A in arresting t he chlorophyl l d i s a p p e a r a n c e in light c a n n o t be found wi th-
o u t t h e j e - fo rmance of addit ional t e s t s . 
Although B A r e t a r d e d the ch lo rophyl l loss f r o m t h e bean leaves k e p t in da rknes s 
( T a b l e 1) it did n o t a f f e c t the rate of carotenoid d i s appea rance . This is in cons t ras t wi th t h e 
r e s u l t s of the t e s t s c a r r i ed out wi th Salvia (GASPAB — XHAUFFLAIRE 1968) and Nicotiana 
(AVUNDZHYAN— ARUTYUNYAN 1969) l e a f t discs, in which В A main ta ined a high level of b o t h 
ca ro teno ids and ch lorophyl l s , the p re se rv ing effect on t h e carotenoid level being m a r k e d l y 
m o r e pronounced t h a n t h a t on the chlorophyl l level. A n o t h e r cytokinin, k inet in , also re-
t a r d e d chlorophyll a n d carotenoid d e g r a d a t i o n in Raphanus leaf discs (KARANOV -NEICHEVA 
1970). Generally, t h e caro tenoid con t en t is correlated w i t h t h e chlorophyll con t en t , especially 
in y o u n g and e x p a n d i n g leaves (cf. VALADON —MUMMERY 1969). However , since the p i g m e n t 
syn thes i s is control led b o t h by genetic (a lb ino m u t a n t s ) a n d env i ronmenta l f ac to rs (cf. HLPKE 
1971, MAHLBERG — VENKETESWARAN 1966), this cor re la t ion is not always s t r ic t . The corre-
l a t i o n is lost in senesc ing leaves in w h i c h chlorophyll d i s a p p e a r s wi thout a c o n c o m i t i n t dis-
a p p e a r a n c e of the y e l l o w pigments. T h e r a t io of ch lorophyl l s to carotenoids can also be a l ter-
ed b y some chemicals l ike gibberellin (SZALAI 1968, 1969), g rowth r e t a r d a n t s (KNYPL 1970a) 
in t h e sense, t h a t ch lo rophy l l synthesis in blocked w i t h o u t concomitant inhibi t ion of caro-
t e n o i d synthesis. Th i s m e a n s tha t the correla t ion only e x i s t s in one direct ion: The tissue con-
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t ab l ing m u c h chlorophyll as a rule also con ta ins m u c h carotenoids, b u t the t issue w i t h a high 
level of ca ro teno ids may be free of the green p igments . Two groups of hypotheses h a v e been 
evolved t o explain the c o n s t a n t rat io of chlorophyl ls : carotenoids in green t issues: (1) caro-
tenoids m a y be the precursors of the ch lorophyl l molecule, especially of a phy to l side chain 
(SAAKOV 1968, LOSEV—SHLYK 1969), and (2) ca ro tenoids can serve as p ro tec t ive agen t s against 
le tha l photosens i t ized ox ida t ion of the ch lorophyl l s (cf. a review b y KRINSKY 1966, and 
references q u o t e d by Dr. Za tykó) . According t o t he la t te r hypothes i s t he epoxide cycle plays 
an especial ly impor tan t role. Chlorophyll molecules , excited by l ight , are normal ly de-ac t iva t -
ed in t he process of pho tosyn thes i s . Occasional ly , however, the exci ted chlorophyl l molecule 
combines w i t h molecular oxygen which can lead to its oxidat ion. This potent ia l ly l e tha l com-
binat ion is inac t iva ted b y a carotenoid such as zeaxan th in which itself oxidizes to i t s epoxide, 
a n t h e r a x a n t h i n . The l a t t e r compound , on t h e o the r hand, is r egenera ted to t he pro tec t ive 
subs t ra t e , zeaxan th in , by an enzymat ic r eac t ion catalyzed by a n t h e r a x a n t h i n , de-epoxide (cf. 
Fig. 4 in K r i n s k y ' s paper) . T h e epoxide cycle has been postula ted to opera te in p h o t o s y n t h e t i c 
bacter ia a n d in green algae; there is also some evidence t h a t it opera tes in higher p l a n t s (cf. 
SAAKOV—NASAROVA 1970) b u t this has n o t y e t been conclusively proved. 
Dr . Za tykó ' s paper does not provide new conclusive evidence bear ing r epor t s t h a t de-
s t ruc t ion of carotenoids t akes place in bean leaves held in darkness , especially of carotenes , 
lutein, v i o l a x a n t h i n and n e o x a n t h i n (BANDURSKI 1949, VALADON—MUMMERY 1969). However , 
the fac t t h a t benzyladenine accelerated t he loss of neoxanthin in da rkness is h ighly interest-
ing, a l t h o u g h this cannot be sat isfactori ly exp la ined a t present . The physiological role played 
by the yel low pigments is f a r f rom being u n d e r s t o o d . ARONOFF—KIRK (1967) p o s t u l a t e d tha t 
xan thophy l l s , especially der iva t ives of n e o x a n t h i n and v io laxanth in , can regula te t he ex ten t 
of aggrega t ion of the chlorophyl ls in chloroplas ts . On the other h a n d neoxan th in , v io l axan th in 
and re l a t ed epoxides p roduce growth inh ib i to r s on i l lumination (TAYLOR—BURDEN 1970ai 
b, BURDEN TAYLOR 1970); one of these inh ib i to rs , ext racted f r o m bean and whea t seedlings 
was as e f f ec t ive physiologically as abscisic acid which has been shown to be a p o t e n t inhibi tor 
of ch lorophyl l synthesis (cf. LICHTENTHALER BECKER 1970). The con t en t of n e o x a n t h i n and 
lutein epox ide rises in p l a n t s subjected to low t empe ra tu r e stress (SAAKOW 1970). I t is thus 
quite possible the fact , revealed by Dr. Z a t y k ó , t h a t benzy laden ine accelerates des t ruc-
tion of n e o x a n t h i n , has grea t physiological s ignif icance. I t has been pos tu la ted t h a t neoxan-
thin can be synthesized f r o m a n t h e r o x a n t h i n in darkness (cf. VALADON - MUMMERY 1969) 
as an a l t e r n a t i v e der ivat ive to v io laxanth in . Benzyladenine, by accelerat ing t he des t ruc t ion 
of n e o x a n t h i n may control the level of endogenous growth inhibi tors like abscisic acid (cf. 
TAYLOR — BURDEN 1970). T h e problem requi res a n d is wor thy of f u r t h e r extens ive s tudies . 
Arres t of leaf senescence by cy tokin ins has been explained on a basis of a hypothes i s , 
suppor t ed b y m a n y exper imen ta l da ta , t h a t cy tokin ins ma in t a in a high ra te of p ro te in and 
RNA syn thes i s (cf. a review by OSBORNE 1965). As for bean cv. P in to leaves, POZSÁR et al. 
(1967) h a v e found tha t BA marked ly p romotes leucine and adenine incorpora t ion in to prote ins 
and R N A , respect ively: BA itself is also incorpora ted into P in to bean leaf R N A (MATOLCSY 
et al. 1969). P romoted incorpora t ion of the precursors into prote in m a y genuinely ref lec t an 
effect of B A on the ra te of pro te in synthesis , b u t it can also be expla ined on a basis of a hor-
mone e f f ec t on amino acid u p t a k e into the t issue or an effect on endogenous amino acid pool 
size r e su l t ing in isotope di lu t ion. Some of these possibilities can be excluded by a s t u d y of the 
loss of r ad ioac t iv i ty f rom the leaf tissue in which the protein f rac t ion was pre-label led. Recent 
studies of th i s type have revealed t h a t cy tok in ins and some o the r growth regu la to r s arrest 
yellowing b y inhibition of pro te in b r e a k d o w n (KURAISHI 1968, TAVARES et al. 1968, 1970.  
K N Y P L 1 9 6 9 , 1 9 7 0 B , K N Y P L — MAZURCZYK 1 9 7 1 , M I Z R A H I et al. 1 9 7 0 ) . A l t h o u g h s i m i l a r t e s t s 
have n o t been performed wi th bean leaf t i ssue , i t is quite possible t h a t BA inhibi ts yellowing 
of the p r i m a r y leaves held in darkness e i the r b y maintenance of prote in synthes is (POZSÁR 
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et al. 1967) or b y a r res t of proteolysis , or both. There is some evidence t h a t cytokinins m a y 
accelerate pro tochlorophyl l syn thes i s in darkness (SHLYK—AVERINA 1969, SHLYK et al. 1970);  
i t is, however, i m p r o b a b l e t h a t t h a t is t h e case in p r i m a r y bean leaves in view of the facts t h a t 
(1) light is r equ i red for the convers ion of pro tochlorophyl l to chlorophyl l , and (2) B A 
ini t ia l ly inhibits chlorophyl l syn thes i s (JACOBY— DAGAN 1970). 
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W H Y W A S T H E D E C O M P O S I T I O N O F L E A F P I G M E N T S I N E X C I S E D L E A V E S 
D E L A Y E D B Y B E N Z Y L A D E N I N E O N L Y I N T H E D A R K ? 
о In the p rev ious number of A c t a Agronomica, u n d e r the ti t le: " E f f e c t of benzyladenine 
o n t h e amoun t of leaf pigments in b e a n " Za tykó J . M. p resen ted in t e r e s t i ng exper imenta l d a t a 
t n the quest ion whe the r chlorophyl l decomposi t ion could be h indered o r delayed by syn-
he t i c cytokinins . 
To s t u d y t h e physiological bases , the backg round of senescence is one of the most in-
t e res t ing problems of biology in o u r d a y s . Of course, p l a n t physiologists, b reeders and growers 
a r e pr imari ly in te res ted in the p r o b l e m s of senescence in plants. Severa l y e a r s ago a very in-
t e res t ing s u m m a r y wr i t ten by MOTHES (1960) on th i s sub j ec t was p u b l i s h e d in the periodical 
N a t u r w i s s e n s c h a f t e n (15, 337, 1960); t h e au thor e x a m i n e d the process of senescence f rom t h e 
p o i n t of view of correlat ion b e t w e e n young and aged organs. 
Paleness of leaves (chlorophyl l decomposi t ion) is considered t o b e a visible sign of 
senescence caused a n d induced by t h e insuff icient a c t i v i t y of roots. Consequen t ly , the life of 
old leaves can be prolonged by t he ac t i va t i on of roo ts or elimination of compet i t ion ( r emova l 
of younger organs) . Old, yellow ( b u t still living) leaves when sprayed w i t h a 0.01—0.05 Mol 
so lu t ion of a m m o n i u m ni t ra te r ecove r the i r green colour and begin t o g r o w . This means t h a t 
in a given case i m p r o v e m e n t in t h e n i t rogen balance s t a r t s a process t h a t m a y be called " r e -
j u v e n a t i o n " . 
By means of rooted leaf c u t t i n g s used it has been proved t h a t t h e r o o t is not only t h e 
o rgan of nu t r i en t u p t a k e bu t has also a role in the p ro longa t ion of life. R o o t e d leaf cu t t ings — 
un l ike the rootless control can be k e p t alive for a considerable t i m e w i t h their prote in —-
a n d dry m a t t e r con ten t s s imul t aneous ly increasing. 
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Z a t y k ó ' s above m e n t i o n e d paper descr ibes exper iments m a d e similarly w i t h rootless 
p lan ts , excised bean cu t t i ngs , where the senescence of the e x p e r i m e n t a l object was pract ical ly 
induced a n d hastened b y t h e removal of roo ts . 
Of t h e numerous p a r a m e t e r s of senescence it was t he decompos i t ion of leaf p igments 
and its de lay respectively, t h a t fo rmed the s u b j e c t of the a u t h o r ' s examina t ion . H e used ben-
zyladenine — one of the m o s t act ive syn the t i c cytokinins — as p ro tec t ive . His exper imenta l 
results p a r t l y confirm the ear l ier f indings, p a r t l y complete t h e spec ia l l i terature on th i s sub-
ject . I t was only in the d a r k t h a t benzyladenine hindered or de l ayed the decomposi t ion of 
leaf p i g m e n t s in the excised leaves , in t he l i gh t no similar ac t ion was observed. This f inding 
— as t he a u t h o r says — is " u n e x p e c t e d " . I ndeed , OSBORNE — MCCALLA'S s t a t e m e n t (1961)  
of k ine t ins exercising a p r o t e c t i v e effect on t h e decomposit ion of ch lorophyl l has b e e n accepted 
by the l i t e ra tu re (Fig. 1). I t is n o t probable t h a t th i s con t rad ic t ion could be t r aced b a c k to dif-
ferences in the methods app l i ed , though t h e methods of e x t r a c t i o n used b y t h e t w o au tho r s 
were not identical , and t h e y measured the p i g m e n t content in d i f f e r e n t ways. 
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Fig. 1. Chlorophyll " p r o t e c t i n g " effect of k ine t in in green l eaves . Chlorophyll con t en t of 
discs excised f rom Xanthium leaves and f l oa t ed for 48 hours on a solution con ta in ing kinet in 
was e x t r a c t e d with 80 per c e n t e thanol a n d measured at 665 n m . T h e initial a m o u n t of chloro-
phyll is i nd i ca t ed by t he a r row (OSBORNE — MCCALLA 1961) 
T h e difference f o u n d be tween chlorophyl l -a and ch lorophyl l -b in the r a t e of decoinpo 
sition is a ve ry interest ing resu l t as it is cons is ten t with t he i nh ib i t i ng effect on chlorophyll 
synthesis of another highly e f fec t ive na t ive ho rmone : gibberellin. I n our exper imen t s ("Gibbe-
rel l insäure u n d Chlorophyl lgehal t des B l a t t e s von Phaseolus vulgaris L . " P l a n t a (Berl.) 
83, 161— 165,1968) increas ing concent ra t ions of gibberellin were f o u n d to have a m u c h more in-
tensive inhibi t ing effect on t h e synthesis of chlorophyll-a t h a n o n t h a t of chlorophyll-b (Fig. 2). 
The re is a str iking s imi lar i ty in t he case of carotenoids a n d xan thophy l l componen t s 
too. Z a t y k ó points out t h a t neoxanth in is more resistant to pho todes t ruc t i on t h a n t he other 
componen t s ; in our e x p e r i m e n t s too, it was neoxanth in which was the kind of xan thophy l l 
on which t h e most diverse concent ra t ions of gibberellic acid h a d no effect (Fig. 3). T h e val idi ty 
of the compar ison would be increased if the expe r imen t s had been car r ied out with t h e same meth-
od. T h e a u t h o r ' s a t t en t ion should be called t o t he chlorophyll e l u a t i o n , separat ion a n d determi-
nat ion m e t h o d s employed b y HAGER— MEYER-BERTENRATH (1962, 1966) as well as by 
WINTERMANS—MOTS (1965), a n d widely used in chlorophyll p i g m e n t tests , by which t he com-
parab i l i ty of his fu r the r r e su l t s can be increased too. 
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Fig. 3. E f fec t af va r ious concen t ra t ion of gihberellin on t h e amoun t of ye l low pigments 
i n t h e l e a f ( S Z A L A I 1 9 6 8 ) 
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The au thor ' s s t a t e m e n t s , as read in t he discussion, are in a certain respect r i g h t , as it 
i s highly probable t h a t t h e survival and decomposi t ion of p igmen t s in senescing l eaves depend 
on the in tac tness and dena tura l i za t ion of chromopro te ins , respect ively. In order to m a k e fu r the r 
a d v a n c e m e n t , the ef fec t of benzyladenine a n d n a t u r a l cytokinins (zeatins, t r i a c a n t h i n , etc.) 
on t he synthesis of nucleic acids and proteins o u g h t to be s tud ied , as suggested b y earl ier ob-
serva t ions (MOTHES 1960) on t he mobilizing e f fec t of cytokinins showing close cor re la t ions with 
the prote in- and nucleic acid con t en t as well as t h e age of leaves. On the other h a n d , i t does 
n o t seem jus t i f i ed enough — a t least not on t h e basis of the a u t h o r ' s present e x p e r i m e n t — 
to speak in this relat ion e i ther of the pro tec t ive e f fec t of caro tenoids or of the ex i s t ence of a 
" f e e d b a c k " mechanism. Final ly , the not qu i te clear tables should be replaced b y d iagrams 
m u c h more mean ingfu l for the reader . 
I t is a good th ing t h a t inves t iga t ions in th i s subjec t have s t a r t e d ; we hope t h e y will also 
cont inue . The problem would be more easily solved — or a t leas t approached — if changes 
occurr ing in t he course of n a t u r a l senescence were also taken — as a control — i n t o consider-
a t i on ; changes in t he plas t ids — if no t the whole sequence of senescence — fo l lowed with 
a t t en t i on , n a m e l y t he decomposi t ion of prote ins a n d the re la ted changes in t he a m i n o acid 
level, the s t ruc tu ra l degenera t ion of chloroplas t and ranule membrane , c o n c e n t r a t i o n of 
lipids in to drops in which e.g. carotenoids are dissolved, etc. 
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P lan t Phys io logy and Microbiological 
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D E C O M P O S I T I O N O R D E C R E A S E ? 
The paper b y Dr. Z a t y k ó contains some new in format ion on the behav iou r of caro-
tenoids in de tached leaves in the light and the d a r k , and the e f fec ts of a cy tokin in . However , 
in re la t ion to the conten ts , the paper is m u c h too long. The second paragraph of t h e Intro-
duct ion has no impor t ance for the au thor ' s own work and can be deleted. Materials a n d Methods 
conta in m a n y detai ls which I feci are no t essent ia l for the work . The Discussion e i ther says 
t h a t the a u t h o r canno t con t r ibu te any th ing new to the p rob lem, or simply r e p e a t s , perhaps 
in somewha t d i f f e ren t words , w h a t was said in t h e Resul ts sect ion. The only sugges t ion which 
is wor th making is t h a t a b o u t the protec t ive ac t ion of carotenoids , a l though it m u s t be added 
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t h a t t he exper imenta l evidence is still f a r f rom compel l ing. The s t a t e m e n t abou t the " f eed 
b a c k " system seems t o me , at this s t age of the au thor ' s w o r k , quite meaningless . 
Altogether, I w o u l d recommend to condense t he t e x t of the paper t o n o t more t h a n one 
ha l f . This can be d o n e w i t h o u t any loss is interesting i n f o r m a t i o n . The d o c u m e n t a t i o n in f o u r 
t a b l e s in also quite excess ive . All p e r t i n e n t informat ion c a n be easily given in two tables. Giv-
ing va lues with t w o dec imal points is also entirely po in t less : the methods are not nearly t h a t 
a c c u r a t e ! 
A couple of i n d i v i d u a l points: T h e a u t h o r is only measu r ing the c o n t e n t of the d i f fe ren t 
p i g m e n t s ; he should t h e r e f o r e not speak of "decompos i t i on" or similar processes, b u t of " l o s s " 
or "decrease" . If d i f f e r ences are s ta t i s t ica l ly not s igni f icant th is means t h a t there is no d i f fer -
ence , and it is not pe rmiss ib le to say t h a t there is. 
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D O E S B E N Z Y L A D E N I N E , W H E N IN D A R K N E S S , A L S O I N H I B I T T H E D E S C T R U C 
T I O N OF T H E C H L O R O P L A S T S T R U C T U R E ? 
Under no rma l condi t ions , t ha t is in intact p l an t s too , the composi t ion and decompos i 
t ion of the assimilat ion pigments , and t he i r quan t i t a t ive re la t ions respectively, a r e — a c c o r d i n g 
to o u r present k n o w l e d g e — in close corre la t ion with t h e u l t r a s t ruc tu re of t he pho tosyn the t i c 
a p p a r a t u s , and wi th t h e degree of its d i f fe rent ia t ion . I n t h e case of a normal chloroplast devel-
o p m e n t the process of t h e chlorophyll con t en t rising t o t h e proper level t a k e s place s imul-
t a n e o u s l y with the f o r m a t i o n of the charac ter i s t ic l ame l l a r -g ranu la r s t ruc tu re . Similarly, t he 
n a t u r a l t r ans fo rma t ion of the chloroplast in to chromoplas t occurs parallel w i t h the decompo-
s i t ion of the ch lorophyl l and the des t ruc t ion of the l a m e l l a r s t ructure . The above , as well as 
t he biochemical d a t a p r e s e n t e d in the p a p e r suggest t h a t t h e pigment c o n t e n t decrease occur-
r ing in detached s h o o t s was accompanied, in the e x p e r i m e n t s in question too , by the g r adua l 
d e s t r u c t i o n of the u l t r a s t r u c t u r e of t he chloroplasts. Of course , this poin t can be cleared u p 
o n l y w i t h electron microscopic examina t i ons or — to s o m e exten t — w i t h polaroscopic ob-
se rva t ions . If, however , i t is really t rue - a n d we may well suppose so — it means t h a t in the 
d a r k benzyladenine a lso inhibi ts the de s t ruc t i on of the ch lorop las t s t ruc ture . Since chlorophyl l 
decomposi t ion , and w i t h i t probably t h e des t ruct ion of t h e s t ruc tu re too, t a k e s place in d a r k -
ness a t a considerably h igher rate t h a n in l ight , and since according to t he au tho r ' s exper i -
m e n t s it is only in da rkness t ha t benzyladenine is ab le to inhibit this process, it may be 
s u p p o s e d that the w h o l e process of des t ruc t ion lias a f a c t o r based on, a n d one independen t 
of t h e absence of l igh t . I t is known t h a t chlorophyll in i t s na tu ra l s ta te is in close s t r uc tu r a l 
connec t ion with t he p r o t e i n s , and in a ce r t a in sense w i t h t h e lipoids too, t h u s it is p robab le 
t h a t benzyladenine i n h i b i t s those processes occurring in t h e absence of l ight which lead to 
the b reak ing of connec t ion between l ipopro te in membranes a n d chlorophyll molecules, and to the 
d e s t r u c t i o n of the w h o l e normal g ranu la r - l amel l a r s t r u c t u r e . 
L . F R I D V A L S Z K Y 
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IS IT P O S S I B L E TO I N T E R P R E T C O M P L I C A T E D P H E N O M E N A W I T H O U T S T U D Y I N G 
ITS S I N G L E C O M P O N E N T S ? 
Besides the induc t ion of var ious o t h e r effects cy tok in ins are known to delay the decom-
posit ion of chlorophyll in excised senescent shoots and leaves. In the p r e s e n t paper d a t a a re 
given of phenomena which were observed when benzy laden ine t r ea ted b e a n cut t ings were 
exposed to l ight or darkness . Carotenoids were u n d e r inves t igat ion as well as chlorophylls. 
Benzyladenine only reduced decomposi t ion of ch lorophyl l in da rknes s b u t not in l igh t . 
A cons tan t ra t io c l i lorophyl l /carotenoids was ma in t a ined u n d e r these condi t ions as well as 
u n d e r cont inuous i l luminat ion. Carotenoids were scarcely a f fec ted by benzyladenine in l i gh t 
darkness , wi th the except ion of n e o x a n t h i n . 
Benzyladenine is t h o u g h t to ac t v ia t R N A synthes i s . Therefore i t makes sense t h a t 
pho todecompos i t i on of leaf p igments , t h e abili ty to pho tosyn the t i ze n e w substances, t h e 
s tab i l i ty of chlorophyl l—prote in-carotenoid-complexes , a n d the e n z y m a t i c format ion a n d 
décomposi t ion of these complexes are inf luenced by benzy laden ine in a d i f fe ren t manner . I t 
is scarcely possibly, however , to give an in te rpre ta t ion of phenomena based on a very compl i -
cated sys t em wi thou t t he knowledge of t h e single c o m p o n e n t . The expe r imen t s should the re fo re 
be t he s t a r t ing point for invest igat ions on the prote in (enzyme) and nucleic acid level. 
Anno ta t ions : 
1) The conversion of the expe r imen ta l da ta to g r a p h s would fac i l i t a te legibility. 
2) The high s t a n d a r d devia t ions ( ? ) of the e x p e r i m e n t a l da ta should be discussed. 
3) H o t wa te r t r e a t m e n t before p igment ex t r ac t ion causes f o r m a t i o n of pheophyt ines , 
isomeric and allomeric chlorophylls . 
H . S C H N E I D E R 
Botan isches In s t i t u t de r Univers i tä t 
Köln, I I . Lehrs tuh l , 
Gyrhofs t rasse 15, 
5 Köln (L inden tha l ) 41. 
IS T H E L O W E R P I G M E N T L E V E L I N T H E L E A V E S 
O F I S O L A T E D S H O O T S C A U S E D E X C L U S I V E L Y BY D E C O M P O S I T I O N , 
OR CAN T H E D E C R E A S E O F L I G H T D E P E N D E N T S Y N T H E S I S 
B E ALSO R E S P O N S I B L E F O R I T ? 
F r o m a n u m b e r of recent ly publ i shed works cy tok in ins are known to be able to n o r m a l -
ize the metabol i sm of senescing leaves b y re tarding t h e decrease of nucle ic acid-, p ro t e in -
and chlorophyll levels character is t ic of senesccnce. In senescing leaves decrease in the chloro-
phyll con ten t runs largely parallel w i t h changes in t h e protein- and nucleic acid c o n t e n t s 
of the leaves as well as of the i r capac i ty of carbon dioxide f ixa t ion , the re fore ch lorophyl l 
loss is considered as a biochemical p a r a m e t e r of senescence and used fo r tes ts . 
Considering the large n u m b e r of publ icat ions deal ing with the r e t a r d i n g effect e x e r t e d 
by t he cytokinins — including benzyladenine — on t h e decomposi t ion of chlorophyll, w h i c h 
most ly offer the same conclusions, t he t i t le of Za tykó ' s pape r suggests a normal — no t too 
promising — work. Still, the au tho r was able to c o n t r i b u t e to the sub j ec t by analysing t h e 
effect of benzyladenine no t only on t he chlorophyll c o n t e n t bu t on t he carotenoid level too , 
and t ry ing to establ ish causal relat ion be tween changes observed in the level of the two p i g m e n t 
groups. Inves t iga t ions in to changes occurr ing in the caro tenoid level in t h e course of senescence 
as well as into the e f fec t exer ted b y t he cytokinins on t he carotenoid c o n t e n t were — a p a r t 
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f rom a few except ions (GASPAR—XHAUFFLAIRE 1968) — indeed comple te ly neglected, a l though 
these p i g m e n t s are r emarkab le due to t he in te res t ing fea tures of their physiological role. 
In a d d i t i o n to their role as energy t r a n s m i t t i n g accessory p igments , t he physiological 
impor tance of carotenoids lies in the fact t h a t t h r o u g h their own l ight absorpt ion t h e y protec t 
— like a colour f i l ter — the h igh ly photolabi le pho tosyn the t i c a p p a r a t u s f rom pho todes t ruc -
tion (FARKAS 1968), as shown e.g. by the h igh l ight sensi t ivi ty of carotenoid-free m u t a n t s . 
In sp i t e of the fac t t h a t m a n y a u t h o r s (VICKERY et al. 1937, PARTHIER et al. 1961,  
1964; SUGIURA 1963, HOPKINSON 1966, etc.) r e f e r r ed to the r e t a r d i n g effect e x e r t e d b y light 
on leaf senescence, relatively f e w publ ica t ions dea l wi th the ques t ion of in te rac t ion between 
light and cy tok in ins in re la t ion w i t h the changes occurring in t h e p igmen t level du r ing senes-
cence. T h a t is w h y the a u t h o r ' s e f for t s to s t u d y t h e effect of benzyladenine on leaf p igment 
content as a func t ion of i l lumina t ion is app rec i a t ed . 
Obse rva t i ons and ques t ions raised a n d proposals made in connection w i t h t h e work 
are the fo l lowing: 
As t o t h e method app l ied , i t woidd h a v e been bet ter to c a r r y out the e x t r a c t i o n and 
pepara t ion of t he pigments in poor ind i f fe ren t l ight or in da rkness , wi thout oxygen , thus 
prevent ing t h e p igments f r o m be ing des t royed t o some ex ten t d u r i n g the p rocedure , which 
m a y be a source of error. 
In a w o r k with a sub j ec t like this d i s t inc t ion should be m a d e between n a t u r a l and 
induced senescence, the l a t t e r be ing the case — th rough isolat ion of shoots or l eaves (par ts 
of leaves) — in t h e au thor ' s expe r imen t s as well . This way of induc ing senescence is generally 
used; recent d a t a suggest, however , t h a t the t w o processes c a n n o t be considered t o t a l l y iden-
tical. LÁZÁR (1970) e.g. when s t u d y i n g the p a t t e r n of nucleic acid changes occurr ing in se-
nescing leaves arr ived unambiguous ly at this conclusion. Since s imilar comparisons h a v e not 
been made so f a r concerning t h e leaf p igments , t h e problem is w o r t h being paid a t t e n t i o n to, 
all the more so as the quest ion, whe the r the a u t h o r ' s results can be applied to n a t u r a l l y se-
nescing leaves , m a y be raised. A f t e r all, the real purpose of biological expe r imen ta t ion is to 
clarify and u n d e r s t a n d the in v ivo physiological processes. 
W h e n cont inuing the w o r k it would be w o r t h while to f i n d o u t whether t h e decrease 
of the p i g m e n t level in the leaves of isolated s h o o t s is exclusively t h e result of decomposi t ion , 
and to w h a t e x t e n t the decrease of light d e p e n d e n t synthesis c a n be made responsible for it. 
Namely, in l eaves isolated when young the p r o t e i n - and chlorophyl l synthesis was f o u n d to 
c o n t i n u e ( S U G I U R A 1 9 6 3 , P A R I S H 1 9 6 8 ) . 
The a u t h o r ' s suggestion t h a t benzy laden ine does not p r e v e n t the loss of chlorophyl l 
in light is su rpr i s ing and con t r ad i c t s the k n o w n l i t e ra ry da ta (SUGIURA 1963, ENGELBRECHT 
1 9 6 4 , G O L D T H W A I T E — L A E T S C H 1 9 6 7 , G A S P A R — X H A U F F L A I R E 1 9 6 8 , F L E T C H E R 1 9 6 9 , P H I L L I P S 
et al. 1969) accord ing to which t h e cytokinins a re eff ic ient in r e t a r d i n g the decrease of chloro-
phyll level e v e n in light ( somet imes more in tens ive ly than in darkness) . W h a t exp lana t ion 
can the a u t h o r of fer for his d ive rgen t resul ts? W o u l d the e m p l o y m e n t of dif ferent expe r imen ta l 
conditions a n d o ther cytokinins lead to the s a m e conclusions? T h e quest ion is ra ised because 
t he inf luence exercised by t he cy tok in ins on senescence is known to depend to a considerable 
e x t e n t o n t h e i n t e n s i t y of l i g h t (GOLDTHWAITE—LAETSCH 1 9 6 7 , FLETCHER 1 9 6 9 , B A C K -
R I C H M O N D 1 9 6 9 ) , t h e m e t h o d o f i s o l a t i o n ( L E O P O L D — K A W A S E 1 9 6 4 ) , t h e a g e o f i s o l a t e d 
l e a v e s (BACK RICHMOND 1 9 6 9 ) , t h e a p p l i e d c y t o k i n i n a n d i t s c o n c e n t r a t i o n (GASPAR— 
X H A U F F L A I R E 1 9 6 8 , B A C K - R I C H M O N D 1 9 6 9 ) . 
I t is an interest ing t heo ry t h a t in leaves of isolated shoots exposed to l ight — irrespec-
t ive of the t r e a t m e n t — the u n c h a n g e d chlorophyl l /carotenoid r a t io originating f r o m decom-
positions of ident ica l ra te can be a t t r ibu ted t o t h e protect ion of the carotenoids against 
pho todes t ruc t ion . This would pract ica l ly mean t h a t in light the level of chlorophylls in the 
leaf is d e t e r m i n e d by the ac tua l carotenoid level, a n d tha t chlorophyl l loss dur ing senescence 
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is due pr imar i ly t o pho todes t ruc t i on . T h e l a t t e r is, h o w e v e r , incons is tent w i th t he obse rva t ion 
t h a t chlorophyll level decreases m o r e intensively in d a r k n e s s (in shoo ts i ncuba t ed in w a t e r 
t h e chlorophyll c o n t e n t fell to o n e - t h i r d in darkness , while only to one hal f in l ight , t h a t is, 
i l lumina t ion slowed d o w n the d i s a p p e a r a n c e of chlorophyl l ) . 
The " f e e d b a c k " sys tem a s s u m e d in relat ion w i t h t h e pro tec t ive role of t he ca ro teno ids 
r equ i res a s o m e w h a t more deta i led exp lana t ion . 
The n a t u r e of l ight in t he i n t e r ac t i on be tween benzy laden ine a n d l igh t should s imi lar ly 
be clarif ied in t h e f u t u r e : whe the r i t is a pho to syn the t i c a l l y active l ight t h a t can be b locked 
b y DMCU — as a s sumed on the bas is of results o b t a i n e d by PARTHIER et al. (1961, 1964)  
a n d GOLDTHWAITE—LAETSCH (1967) — or the i n t e r a c t i o n is a process m e d i a t e d by p h o t o -
c h r o m e ( S U G I U R A 1 9 6 3 , T A S S E R O N - D E J O N G — V E L D S T R A 1 9 7 1 ) . 
As it can be seen Za tykó ' s w o r k raises some ac tua l l y and perspect iv ica l ly in te res t ing 
p r o b l e m s ; this in i tself is enough — no t to ment ion i ts o t h e r meri ts — t o d r a w a t t e n t i o n to i t . 
M . V A R G A 
József A t t i l a Univers i ty 
D e p a r t m e n t of P l a n t Phys io logy , 
Szeged 
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S H O U L D T H E P I G M E N T C O N T E N T B E R E L A T E D 
TO T H E D R Y W E I G H T O R T H E L E A F A R E A ? 
W e are p leased to j o in in t h e discussion as we consider t h e w o r k topica l a n d t h e r e s u l t s 
o b t a i n e d v e r y va luab le . N a t u r a l l y we d o n ' t feel ourse lves to be c o m p e t e n t to d iscuss all t h e 
deta i l s , especia l ly r ega rd ing t h e ana ly t i ca l p a r t a n d t h e behav iou r of t h e ind iv idua l ca ro t eno ids . 
The re fo re we m u s t be c o n t e n t w i t h only t h e d iscuss ion of t h e d i f fe rences b e t w e e n t h e indi-
v i d u a l t r e a t m e n t s a n d w i t h t h a t of the i r connec t ions . Mainly Tab le s 2 a n d 4 ( P i g m e n t c o n t e n t 
of d r y m a t e r i a l s ) served as t h e basis fo r d iscuss ion . 
1) T r e a t m e n t s in d a r k : 
a ) T h e chlorophyl l b e h a v i o u r co r r e sponds to t h e s t a t u s ve r i f i ed again a n d a g a i n b y 
t h e e x a m i n a t i o n s of R i c h m o n d a n d L a n d , M o t h e s a n d co-workers a n d o the r a u t h o r s , respec-
t ive ly . T h e decompos i t ion r a t e m i g h t have b e e n expressed e v e n m o r e clearly if t h e p i g m e n t 
c o n t e n t h a d no t been re l a t ed to t h e f resh or d r y we igh t also c h a n g i n g in the d a r k . T h e con-
s iderable change in f r e sh a n d d r y weight r a t e c a n be d e m o n s t r a t e d b y the r a t e of one of t h e 
p i g m e n t s , e.g. ch lo rophyl l a, r e l a t e d to g f r e s h we igh t as well as of t h e chlorophyl l a c o n t e n t 
re la ted to g d r y weight . R e f l e c t i n g t h e r e l a t i o n s h i p be tween f r e s h and d r y w e i g h t , t h i s is 
mod i f i ed f r o m (7333 jig/954 fig = ) 7.7 (basic m a t e r i a l ) to 10.0 ( w a t e r t r e a t m e n t ) or t o 12.1 
(BA t r e a t m e n t ) . This d i f fe rence m u s t be t a k e n i n t o cons idera t ion w h e n compar ing t h e f r e sh 
a n d d r y m a t t e r con ten t s . A c learer p i c tu re cou ld h a v e been f o r m e d of the b e h a v i o u r of t h e 
p i g m e n t s a g a i n s t t h e basic m a t e r i a l s if t h e p i g m e n t con t en t h a d been re la ted t o leaf area 
as it r e m a i n e d u n c h a n g e d d u r i n g the e x p e r i m e n t . 
b) Caro teno ids p roved to be m u c h m o r e r e s i s t an t t h a n ch lorophyl l . This r e s u l t was 
p laced on a b r o a d e r base b y t h e t h in s e p a r a t i o n of t h e x a n t o p h y l l s . T h e f ac t t h a t t h e con t ro l 
va lues exceed t h e basic ones is on ly a consequence of t h e choosing of t h e base of c o m p a r i s o n . 
Suppos ing a decrease in d r y m a t t e r of a r o u n d 1 0 % wi th in 5 to 8 d a y s , t h e q u a n t i t y of caro-
t eno ids also decreases . 
c) B A seemed to acce le ra te the d e c o m p o s i t i o n of t h e ca ro t eno ids as c o m p a r e d to 
the w a t e r e d cont ro l . In t h e case of BA t r e a t m e n t a f t e r 5 to 8 d a y s on ly 86.9% of t h e t o t a l 
ca ro teno ids were p resen t as c o m p a r e d to t h e 101 .6% of t h e con t ro l . However , t h e choos ing 
of t h e base of compar i son here too , m u s t be t a k e n i n t o cons ide ra t ion . Dur ing t h e e x p e r i m e n t 
t h e d r y m a t t e r can change to va r i ous degrees . I t s a m o u n t is s u p p o s e d to be h igh ly decreased 
when p lac ing t h e o f f shoo t in w a t e r , due n o t o n l y to resp i ra t ion , b u t also t h e o u t l e t on t h e 
s t ems l e f t on t h e leaves. S u p p o s e d l y i ts r e t e n t i o n s t r e n g t h was inc reased to such an e x t e n t b y 
t h e B A - s p r a y i n g of l aminae , t h a t due to t h e fo rce of a t t r a c t i o n (MOTHES 1960) e v e n a t r a n s -
por t of m a t e r i a l t akes p lace f r o m t h e s t e m s to t h e leaves, so t h e i r d r y m a t t e r c o n t e n t pe r 
leaf or leaf a rea did not necessar i ly decrease . I n th is case 86 .9% of the t o t a l c a r o t e n o i d s 
t r e a t e d w i t h B A would co r re spond to the a c t u a l decompos i t ion , whi le in the case of 101.6%  
of t h e w a t e r e d cont ro l t h e h igh decrease in d r y m a t t e r (over 10%) should be t a k e n i n t o con-
s idera t ion . F o r th is reason , f r o m t h e d a t a ava i l ab l e i t c a n n o t be concluded w i t h abso lu te 
c e r t a i n t y w h e t h e r t h e B A wou ld accelera te t h e decompos i t ion of t h e ca ro teno ids (or w o u l d 
p r o t e c t t h e m to a lesser e x t e n t ) . This conclus ion c a n n o t be m a d e w i t h o u t the d a t a conce rn ing 
t h e d r y m a t t e r loss per d e t e r m i n e d un i t of leaf a rea . 
I n d e p e n d e n t l y of th is cons ide ra t ion t h e n e w resu l t of the p a p e r is reliable, i.e. i r respec-
t ive ly of t h e m a n n e r of t r e a t m e n t t h e 2.2 x a n t o p h y l l / c a r o t e n e r a t i o is c o n s t a n t as well as 
t h e 2.5 ch lo rophy l l a /b r a t io . 
2) I n c o n s t a n t l igh t : 
a) Accord ing to t h e e x p e c t a t i o n s in th i s case t h e decompos i t i on processes a re i nh ib i t ed . 
Us ing a w a t e r e d cont ro l t h e a u t h o r succeeded in l ight , du r ing doub le t ime (10 t o 15 d a y s ) 
to ge t t h e ch lorophyl l c o n t e n t re la ted to t h e d r y m a t t e r e q u i v a l e n t t o t h a t a ch i eved in t h e 
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dark t r e a t m e n t of 5 to 8 days , i.e. 45 to 5 0 % of the basic m a t e r i a l re la ted to d ry m a t t e r . 
Chlorophyll decomposi t ion is n o t delayed b y B A in light. The reason for this m a y e i the r be 
t h a t BA is sensi t ive to l ight , or t h a t there supposed ly exist o ther (no t directed) p h y t o h o r m o n e 
systems s imi lar to the cy tok in ins . 
Accord ing to the r e c e n t concept ions t he decomposi t ion processes take place in the 
following w a y : RN-ase ac t iv i t y increases in excised leaves especially in the dark , t h e pro te in 
" t u r n o v e r " is af fected, a n d t h e pro te in synthes is is surpassed b y t h e prote in decomposi t ion . 
During t h e decomposi t ion of t h e plast ides a n d in t he case of the i r s t r uc tu r a l desorganiza t ion 
the p i g m e n t s become free. T h e chlorophylls are decomposed a t once, this is w h y a close 
connect ion exis ts be tween p ro t e in and chlorophyl l decomposit ion. A t th i s stage the caro tenoids 
are more re s i s t an t , their decompos i t ion t akes place more slowly. Cytokinins like B A inhibi t 
KN-ase a c t i v i t y (or increase t h e resistance of R N A to RN-ase) , so t h e protein " t u r n o v e r " 
is not d a m a g e d and the p ro te ins , plast ides, p las t id pigments , e tc . r e m a i n unchanged . On this 
basis t h e p ro t e in is in a d o m i n a n t posi t ion, t h e decomposit ion of which causes t h e decom-
position of numerous o ther mater ia l s (for e x a m p l e t h a t of l inoleic acids too; MATAR 1971). 
U n f o r t u n a t e l y the protein con t en t was n o t de te rmined . 
b) Mr. Za tykó sees a comparison be tween chlorophyll a n d carotene decomposi t ion 
in l ight , in connection wi th a "p ro tec t ive e f fec t of carotenoids aga ins t pho todes t ruc t i on" . 
In real i ty a high decomposi t ion of the caro tenoids can be exper ienced in light, paral le l ly with 
the re la t ive ly good s tabi l i ty of chlorophyll , wh ich m u s t have decomposed to a h igher ex ten t 
dur ing t h e long (10 to 15 days ) period as compared to the 5 to 8 d a y s t r e a t m e n t in d a r k . How-
ever, i t c a n n o t be concluded f r o m the d a t a avai lable , whe ther t h e connection b e t w e e n the 
two p h e n o m e n a : the f a s t ca ro tene decompos i t ion and the re la t ive ly low chlorophyl l loss, 
was casual . If we agree wi th t he opinion a b o u t t he process of decomposi t ion and t h e central 
posit ion of t he proteins descr ibed above (under 2a), it may be supposed t h a t the chlorophyl l 
is again in close correlat ion w i t h the prote in , a n d t h a t the pro te in decomposi t ion is p r imary . 
In this case the "p ro tec t ive e f f e c t " of t he carotenoids m a y h a v e a deeper cause referr ing 
f irst of all to the " t u r n o v e r " of the prote ins , cca in the sense men t ioned above, fo r which 
nowadays t he r e are no d a t a avai lable exac t in all respects. F o r th i s reason too, i t would be 
very necessary to obta in d a t a referr ing to t h e protein con ten t . 
3) T h e present e x p e r i m e n t s gave us a whole range of va luab l e new f indings a n d raised, 
as usual , a lot of new prob lems . F u r t h e r expe r imen t s are needed especially on t h e direct ion 
mechanism in light, to m a k e t he results publ i shed sat isfyingly explainable . The re fo re the 
question is wor th a f u r t h e r work . 
H . W A G N E R , G . M I C H A E L 
Abtei lung f ü r P f l a n z e n e r n ä h r u n g der 
U n i v e r s i t ä t H o h e n h e i m 
7000 S t u t t g a r t 70 
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A R E T H E P I G M E N T D E C O M P O S I N G E F F E C T S OF R O O T R E M O V A L 
A N D D A R K N E S S B A S E D ON D I F F E R E N T M E C H A N I S M S ? 
Zatykó 's p a p e r provides f u r t h e r informat ion on t h e action m e c h a n i s m of benzyladenine . 
T h e difference in behaviour p o i n t e d ou t between shoo t s kept iu d a r k n e s s and those k e p t 
i n light is especial ly interesting, a n d suggests t h a t t h e p igment decompos ing effects of roo t 
r emova l and d a r k n e s s are based o n different mechan i sms . 
I t is k n o w n , t h a t in the d a r k , p igments decompose even in roo t ed shoots, which is 
m o r e pronounced in the chlorophyl l t h a n in the ca ro tene content . I n shoots excised a n d 
k e p t in the d a r k t h e two p igmen t decomposing ef fec ts p robably sum u p . This is suppor t ed 
b y the fact t h a t t h e visible signs of p igment decomposi t ion appear m u c h earlier in shoots 
k e p t in darkness t h a n in those k e p t in l ight . Benzyladenine only seems to be able to compensa te 
fo r pigment decomposi t ions occur r ing as a result of darken ing . 
The a u t h o r ' s s ta tements concern ing the decomposi t ion of n e o x a n t h i n e are based on 
differences too sma l l to be su f f i c i en t ly convincing. 
Á . F ' A L U D I - D Á N I E L 
H u n g a r i a n A c a d e m y of Sciences 
Biological Research Center 
Szeged, Odessza kr t . 62 
W H Y DID C Y T O K I N I N NOT R E T A R D S E N E S C E N C E 
I N SHOOTS M A I N T A I N E D I N C O N T I N U O U S L I G H T ? 
The r e p o r t e d work seems to represen t a carefu l a n d accurate s t u d y . There have been 
m a n y similar r e p o r t s on the e f fec t of growth r egu la to r s on leaf senescence, bu t this o n e 
con ta ins some or ig ina l observat ions on the effect of a cytokinin on caro tenoids . 
The fac t t h a t t h e cytokinin d id n o t re tard senescence in shoots m a i n t a i n e d in con t inuous 
l i g h t merits g r ea t e r a t tent ion in t h e discussion. I p r e s u m e t h a t pho to -ox ida t ion cancels o u t 
t h e cytokinin e f f ec t . At tent ion s h o u l d be called t o o t h e r reports in t h e l i tera ture where 
senescing tissue w a s mainta ined in t h e light. T h a t of LEOPOLD— KAWASE (Amer. J. Bo t . 
51: 294; 1961) is an example. 
W . M . L A E T S C H 
Berkeley , California 94720  
U n i v e r s i t y of California 
ON T W O P O S S I B L E M E C H A N I S M S O F T H E D E S T R U C T I O N 
O F L E A F P I G M E N T S 
In his p a p e r , ZATYKÓ (1971) publ i shes very in te res t ing da ta on t h e e f fec t of a cy tok in in 
benzyladenine ( B A ) on the p igment c o n t e n t of isolated b e a n leaves. His observa t ion t h a t t h e 
des t ruc t ion of chlorophyl ls can be inh ib i t ed by BA on ly in the da rk is remarkable . I n t h e 
exper iments m e n t i o n e d above t he des t ruc t ion of xan thophy l l s and ca ro tenes cannot be in-
h ib i t ed by BA. 
The cy tok in in effect has an i m p o r t a n t role in t h e processes of d i f ferent ia t ion a n d 
m o r p h o g e n e s i s (SKOOG—MILLER 1 9 5 7 , DOERSCHUG—MILLER 1967) . T h e c y t o k i n i n s s i g n i f i -
c a n t l y influence t h e metabolism of nucleic acids a n d prote ins which resu l t s in changes in 
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plant g rowth a n d deve lopment . Isolat ing t he leaves f rom the i n t a c t p lant increases the i r 
senescence. O n the other h a n d , t he processes of senescence can be inhibi ted by cy tok in ins 
(RICHMOND- LANG 1957). I n leaves during senescence the des t ruc t ion of proteins and chloro-
phylls can be experienced a n d t he cytokinins can reduce their des t ruc t ion (OSHORNE 1964).  
The process of senescence, a f t e r all, represents t h e f ina l stage of ontogenesis; t h a t is in th is 
case the cy tok in ins also inf luence the processes of development . The metabol i sm and senescence 
of isolated leaves m a y be d i f f e r en t in light and in darkness . The e f fec t of light on t he pho to -
syntlietic p igmen t s and on t he i r des t ruct ion may be direct or indi rec t . The effect of l ight de-
pends on a n u m b e r of f ac to r s and it is no t in connect ion with the morphogenet ic processes 
under every c i rcumstance in t he case of p i g m e n t des t ruct ion. 
I t ha s been establ ished t h a t the albino gene (w3) of maize has a significant m o r p h o -
genetic ef fec t . Seedlings of t h e normal and albino m u t a n t maize germina ted in the d a r k have 
a dif ferent r a t io of coleoptile a n d mesocotyl l e n g t h (K/M). In spi te of dif ferent morphologica l 
characters ( t he different l e n g t h ra t io of coleoptile and mesocotyl) a similar leaf p i g m e n t 
content could be measured in t he dark (KOVÁCS 1962). In l ight t he change of the morpholog-
ical cha rac te r , t he K/M r a t io shows a similar t e n d e n c y bu t the p igmen t content of t he normal 
seedlings is increased while t h a t of the a lbino m u t a n t s is r educed by pho to-des t ruc t ion . 
These expe r imen t s clearly show t h a t the gene m u t a t i o n on the w 3 locus resulted in a change 
essentially of t he morphogene t i c processes secondar i ly inf luencing t he stabil i ty of t h e leaf 
p i g m e n t s i n l i g h t (KOVÁCS 1 9 6 2 , 1963) . 
On t h e basis of the f ac t s ment ioned above , we can assume the existence of t w o dif-
ferent mechan i sms for t he des t ruc t ion of t he leaf p igments in isolated plant p a r t s , e.g. in 
leaves. One of t he mechanisms opera tes i ndependen t ly f rom light a n d it is sensitive to t h e cyto-
kinin effect . The other m e c h a n i s m is a l ight d e p e n d e n t process and it may be insensi t ive 
to cytokinins . I n light b o t h of the mechanisms m a y operate b u t t he more direct des t ruc t ion 
effect of t h e l ight process m a y hide the opera t ion of the l ight i ndependen t mechan i sm. Thus 
the cy tokin in effect canno t be detected. The re la t ionship be tween the two m e c h a n i s m s is 
demons t r a t ed in the following f igure: 
C Y T O K I N I N inhibi t ion 
? ? l ight i n d e p e n d e n t mech. 
I 
I ?  
I 
? I ? l ight d e p e n d e n t mech. 
chlorophyll des t ruc t ion 
D A R K inhibi t ion 
The l igh t independen t des t ruct ion process m a y be a componen t of the normal regu la t ion 
mechanisms of the deve lopmen ta l processes inf luencing cell d i f ferent ia t ion as well as the 
d i f fe ren t ia t ion of cell organel les including cl i loroplasts , and i ts e f fec t is more genera l . Pre-
sumably, t h e l ight d e p e n d e n t process is a t y p e of pho to -des t ruc t ion mechanism w h e r e the 
direct or ind i rec t effect of l ight leads to t he des t ruc t ion of the p igment s (e.g. chlorophyl ls) . 
E . I . K O V Á C S 
D e p a r t m e n t of Evolut ion a n d Genet ics , 
Eö tvös Loránd Univers i ty , 
Budapes t 
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IS C H L O R O P H Y L L M O R E S U S C E P T I B L E TO S E N E S C E N C E 
T H A N T H E C A R O T E N O I D S ? 
Since our o w n work on senescence of leaves h a s concerned only t he chlorophyll a n d 
pro te in componen t s , this work demons t r a t i ng changes in carotenoids is of great in te res t . 
T h e author is t o b e congra tu la ted on having collected such extensive a n d appa ren t ly reli-
able data . 
Put s imply - in the dark t h e chlorophyll d rops a lmost to one th i rd of the initial va lue , 
b u t the yellow p i g m e n t s drop only some 2 0 % ; benzy laden ine par t ia l ly ar res ts the drop in 
chlorophyll (ho ld ing it to 50% of t h e initial) b u t does no t affect t he smal l drop in yel low 
pigments . In l igh t , on the other h a n d , the chlorophyl l and carotenoids b o t h drop to 5 0 % 
of the initial va lue a n d benzyladenine does not affect e i the r one. There m a y be several exp lana-
t ions for this: 
a) The ch lo rophyl l value a f t e r the 10—15 d a y s in l ight was a lmos t exac t ly the s a m e 
( a b o u t 50%) as in darkness with benzyladenine ; t h i s could be in te rp re ted as meaning t h a t 
t h i s value is t h e m o s t t h a t 5 p p m benzyladenine can produce. Higher concent ra t ions of t h e 
cy tok in in should be t r ied. 
b) Benzy laden ine does not s ignif icant ly a f f ec t t he yellow p igmen t s in ei ther l ight 
or darkness. This mere ly shows t h a t t h e cytokinin e f f ec t is exerted on t he chlorophyll a n d 
n o t on the ca ro tenoids . Since in t h e da rk the concen t ra t ions of the two types of p igmen t s 
c a n vary i n d e p e n d e n t l y , there is no reason to invoke a feedback re la t ionship between t h e m . 
c) Our w o r k has shown ( P l a n t Physiology 46, 212—220, 1970, a n d Proc. Canber ra 
Conference on P l a n t Growth Subs tances , 1971 in press) t h a t proteolysis dominates t h e 
senescence process, a t least in the d a r k . I t may be, t he re fo re , t h a t chlorophyll is more suscep-
t i b l e than the ca ro t eno ids because i t is bound to p ro t e in in the plastid a n d owes its s tab i l i ty 
to this binding, whi le t he carotenoids are either not so b o u n d or else are equa l ly stable whe the r 
b o u n d or not. 
In any e v e n t I feel one should concentra te on t h e actual (or percen tage) values a n d 
n o t on the ra t ios , w h i c h can be mis leading. The d a t a should be given w i t h less decimals — 
th r ee significant f i g u r e s are p robab ly all t h a t the m e t h o d s jus t i fy , and do not need to be 
g iven both for d r y weight and for f r e s h weight; th is would make t h e m easier to review a n d 
would bring ou t t h e changes in abso lu te values. 
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As a detail, t h e realization t h a t chlorophyll is combined with p ro t e in in the p las t id 
is n o t " r e c e n t " ; i t d a t e s back to t h e 1940's. 
Work of this t y p e should be c o n t i n u e d and will even tua l l y shed l ight on a great m y s t e r y 
of p l a n t physiology — the p h e n o m e n o n of senescence. 
К . V . T I I I M A N N 
Univers i ty of California 
Santa Cruz, California 95060 
DO K I N E T I N - L I K E C O M P O U N D S E X E R T T H E I R I N F L U E N C E 
T H R O U G H P R O T E I N S Y N T H E S I S I N E V E R Y C A S E ? 
The effect of k ine t in on the p i g m e n t level of d e t a c h e d leaves is well known; bu t t h e r e 
is no information on t he effect of benzyladenine , and i t s action on t he metabol ism of caro-
tenoids . For this r eason the au thor ' s exper iments m a y a rouse interest. Concerning the exper i -
m e n t s I should like t o make a few r e m a r k s : 
1. On the basis of the a u t h o r ' s d a t a (Tables 1 a n d 3) the decrease in the carotenoid 
level due to d e t a c h m e n t takes place t o t he same e x t e n t in light as in da rkness , and benzyl -
aden ine is not able t o inhibi t this process . This fact sugges t s t ha t the kinet in- l ike compounds 
c a n n o t in every case exe r t their i n f luence through p ro t e in synthesis. The an tagonism exis t ing 
be tween kinetin a n d some amino ac ids (SIIIBAOKA—TIIIMANN 1970) also poin ts to the pos-
sibi l i ty t h a t only a decreased pro te in decomposit ion r a t h e r than a general favourable e f f ec t 
exe r t ed on the p ro te in synthesis can be reckoned wi th . T h e effect of kinet in- l ike compounds 
on var ious plants — as mentioned b y t h e author — also seems to conf i rm t h a t in the case of 
kinet in- l ike compounds a certain degree of specificity m u s t be taken in considérat ion. 
2. The d i f f e r en t l ight-resistance of chlorophylls a n d carotenoids, as well as the low 
l igh t in tens i ty used in t he exper iments are factors wh ich b y themselves a re enough to m a k e 
t h e existence of pho todes t ruc t ion a s s u m e d by the a u t h o r questionable. T h e different e f fec t s 
t h a t the kinetin-l ike compounds e x e r t on the chlorophyl l - and caro tenoid levels of l eaves 
are more probably d u e to the ex is tence of l igh t -dependent protein syn thes i s processes a n d 
t h e influence of kinet in- l ike c o m p o u n d s — including benzyladenine u s e d in the a u t h o r ' s 
expe r imen t s — on these processes. 
3. In our invest igat ions m a d e w i t h wheat leaves t h e greening processes in the e t io la ted 
leaves were normal even 96 hours a f t e r de tachment a l t hough during t h e same period t h e 
chlorophyl l decomposi t ion in de tached green leaves k e p t in darkness was nearly comple ted . 
E t i o l a t e d leaves genera l ly lost the i r "greening ab i l i ty" wi th in 6—7 d a y s a f te r d e t a c h m e n t , 
a n d this process could not be r e t a r d e d either by ca rbohydra t e s or k ine t in application. 
4. Senescence induced by d e t a c h m e n t caused metabol ica l changes of dif ferent c h a r a c t e r 
i n l i g h t a n d of d i f f e r e n t c h a r a c t e r i n d a r k n e s s (KISBÁN et al. 1964, NGUYEN VAN UYEN 1 9 7 1 ) .  
T h e senescence r e t a r d i n g effect of kinetin-l ike c o m p o u n d s developed main ly under d a r k 
condi t ions . Taking t h e light dependen t enzyme synthesis indicated in b e a n leaves (BRADBEEB 
1969) as a basis, a n d tak ing the s tab i l iz ing effect of l igh t on chlorophylls in to considerat ion 
t h e influence of k inet in- l ike compounds should at all e v e n t s be discussed m a k i n g a d is t inc t ion 
be tween l igh t -dependen t and l igh t - independent pro te in syntheses. 
M . D É V A Y 
Agricul tural Resea rch Ins t i tu te of 
t h e Hungar ian A c a d e m y of Sciences, 
M a r t o n v á s á r 
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DOES B E N Z Y L A D E N I N E H A V E ANY E F F E C T 
ON S H O O T LEAVES K E P T IN T H E L I G H T ? 
In r ecen t years great a t t e n t i o n has been pa id to the s t u d y of the physiological role of 
cytokinins . F r o m the t ime when kinetin (6 - fu r fu ry l aminopur ine ) was ob ta ined and its 
chemical character is t ics d e t e r m i n e d , there has been a growing s t r eam of i n f o r m a t i o n in 
this field eve ry year. This phenomenon can be explained by i ts theoret ical i m p o r t a n c e and 
perspect ives for practice as well. There are n u m e r o u s data avai lable on the posi t ive inf luence 
of kinins on p l a n t metabol ism a n d , in some cases i t s high effect iv i ty is determined in connect ion 
with the syn the t i ca l processes (protein synthes is , etc.). 
In m a n y respects t he l a t t e r evidently de te rmines the defens ive effect of k in ins in the 
processes connec ted with s t r u c t u r a l des t ruc t ion : increasing t he resistance to r a y injuries , 
the inhibi t ion of senescence of isolated shoots , e tc . 
I t ha s j u s t been de t e rmined tha t the e f f ec t of cytokinins appears to be s ignif icant ly 
stronger on t h e isolated p l a n t organs having no connection w i t h t he root sy s t em, though 
a kinin e f fec t of similar e x t e n t can be observed on the leaves of i n t ac t plants when ni trogen 
is e l iminated f r o m the n u t r i t i v e substances (KULAEVA 1962). 
In his pape r J . M. Z a t y k ó investigated the effect of one of the kinetin ana logues 
benzyladenine on the senescence of isolated b e a n shoots. 
A g r ea t number of k ine t i n analogues h a v e been obtained u p till the present t i m e using 
various replacers in the pur ine cycle which h a v e a similar plant physiological effect as k inet in . 
According to J . M. Zatykó's p a p e r benzyladenine also has an inhib i t ing effect on t he senescence 
of isolated b e a n shoots kep t in t h e dark (5—8 days ) . 
The a u t h o r found t h a t chlorophyll deg rada t i on decreased in these leaves compared 
to the leaves t r ea ted with dist i l led water which is in agreement w i t h the l i terary d a t a . 
Howeve r , the results on t he effect of benzyladenine on shoo t leaves kep t in t he light 
(10— 15 days ) do not agree w i t h the data o b t a i n e d b y numerous a u t h o r s invest igat ing kinetin 
derivates, a m o n g them benzyladenine . Namely according to the a u t h o r the decrease in chloro-
phyll con t en t a f t e r excising t h e shoots and keep ing them in t h e l ight was equ iva len t both 
in the shoots t rea ted with benzyladenine and in those t rea ted w i t h distilled wa te r . 
In n u m e r o u s works (MOTHES 1960, KULAEVA 1962) it w a s clearly shown t h a t cyto-
kinins are no t only capable of inhibi t ing the senescence of the i so la ted shoots b u t can even 
cause their r e juvena t ion . KULAEVA (1962) showed t h a t kinetin lias an effect on chlorophyll 
synthesis in yellowed shoots. 
There are also some d a t a available on benzyladenine. I t h a d a s t imulat ing e f fec t on 
chlorophyll synthes is in the isolated cotyledons of cucumber a n d p u m p k i n kept in t h e light 
( K N Y P L 1 9 7 0 / a , K N Y P L 1 9 7 0 / b ) . 
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A large a m o u n t of e x p e r i m e n t a l mater ia l h a s also been co l lec ted in connec t ion w i t h 
t h e act ion m e c h a n i s m of cy tok in ins on senescent cells. A s i t was shown b y cytological i n v e s t i g a -
t ions , in senescen t cells, cy tok in in h a s an acce le ra t ing ef fec t on t h e s t r u c t u r e - r e s t o r i n g p r o -
cesses of nuclei , nucleol i , i n y t o c h o n d r i a and ch lo rop l a s t s , respect ively . 
Cytokin ins , i n p a r t , are c a p a b l e of p r e v e n t i n g t h e m e m b r a n e in ju r i e s of the ch lo ro -
p las t s , caused b y X - r a y (SVESNIKOVA 1970). 
F r o m t h e p o i n t of view of u n d e r s t a n d i n g t h e a c t i o n mechan i sm of kinins on s e n e s c e n t 
cells, s t r ic t a t t e n t i o n should be p a i d to the work of ADEDIPE (1970); benzy laden ine is s h o w n 
b y h im to dec rease t h e di f fus ion of ass imilates f r o m b e a n leaves. T h e a c c u m u l a t i o n of a s s i m -
i la tes mus t , no d o u b t have an acce le ra t ing ef fec t o n chlorophyll s y n t h e s i s . 
H o w e v e r , t h e a u t h o r does n o t a t t e m p t to e v a l u a t e the fac ts d e t e r m i n e d by h i m a s a 
pos i t ive e f fec t of benzy l aden ine o n senescent s h o o t s k e p t in the d a r k , or as an u n e f f i c t i v i t y 
of t h e la t te r w h e n keep ing the s h o o t s in the l ight . I n th i s case the a b s e n c e of b e n z y l a d e n i n e 
response c a n n o t be said to be j u s t i f i e d because in t h i s work only o n e of the b e n z y l a d e n i n e 
concen t ra t ions w a s used. 
The a u t h o r does not j u s t i f y t h e choosing of t h e concen t ra t ion of a not s u f f i c i e n t l y 
s tud i ed r e p r e s e n t a t i v e of the c y t o k i n i n group. 
I t is n o t e x c l u d e d t h a t b y t h e using of o t h e r concen t ra t ions i t would be poss ib l e to 
observe a b e n z y l a d e n i n e effect s im i l a r to t h a t in t h e works cited a b o v e . 
Great a t t e n t i o n was paid b y t h e au thor to c a r o t e n o i d s . F rom t h e wide Table in t h e w o r k 
it is ev ident t h a t t h e benzy laden ine t r e a t m e n t of b e a n leaves did n o t inh ib i t the c a r o t e n o i d 
decrease in l igh t , in con t ras t w i t h t h e da ta of XHAUFFI.AIRE (1968). T h e au tho r e x p l a i n s 
th i s con t r ad ic t ion w i t h the " p e c u l i a r behav iour of n e o x a n t h i n " ; its c o n t e n t is slightly d e c r e a s e d 
in the b e n z y l a d e n i n e t r e a t m e n t . 
ch lo rophy l l 
The e q u i l i b r i u m of the ra t io w h e n t rea ted w i th benzy laden ine a n d w i t h 
c a r o t e n o i d s 
dist i l led wa te r is exp la ined by t h e a u t h o r as the e f f e c t of the de fens ive ac t ion of c a r o t e n o i d s 
in p igmen t p h o t o d e s t r u c t i o n processes . This c o n c e p t i o n , however, d o e s no t seem to be sa t i s -
f a c t o r y enough . 
In conclus ion it mus t be m e n t i o n e d t h a t t h e mater ia l col lected b y Za tykó is i n f a c t 
w o r t h y of sc ien t i f i c a t t en t ion . U n f o r t u n a t e l y , h o w e v e r , it has n o t b e e n u n d e r t a k e n t o a 
deta i led ana lys i s . 
V . A . R U B I N 
D e p a r t m e n t of P lan t P h y s i o l o g y 
Moscow S t a t e U n i v e r s i t y , 
Moscow 
D O E S B E N Z Y L A D E N I N E H A V E T H E S A M E I N F L U E N C E O N T H E F O R M A T I O N 
O F C H L O R O P L A S T L A M E L L A E I N T H E L E A V E S O F S H O O T S K E P T 
I N D A R K N E S S A S IT HAS I N G E R M I N A T I N G S E E D S ? 
The a u t h o r ' s s t a t e m e n t s f o u n d in the r e s u l t s a n d discussion of his e x p e r i m e n t s a re 
surpr is ing f r o m a physiological p o i n t of view as wel l . H e points o u t t h a t under the i n f l u e n c e 
of benzy laden ine t r e a t m e n t s ch lo rophy l l decompos i t i on is inhibi ted and to a c o n s i d e r a b l e 
e x t e n t — in exc i sed bean shoo t s k e p t in da rknes s , whi le in light it t a k e s place in t h e s a m e 
w a y as in t h e c o n t r o l p lan ts b u t a t a much h i g h e r r a t e . 
The r e su l t s a re considered u n e x p e c t e d b o t h f r o m a p lant o r g a n i z a t i o n a l and a c y t o l o g -
ical aspect . A c c o r d i n g to our knowledge no cy to log ica l u l t r a s t r u c t u r e studies h a v e b e e n 
carr ied out u n d e r such e x p e r i m e n t a l condit ions. 
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The e x p e r i m e n t s showed t h a t benzyladenine (50—100 mg/1) appl ied during g e r m i n a -
t ion increased t h e chlorophyll c o n t e n t of leaves t o a g rea t extent . According to the obse rva -
t ions made w i t h an electron microscope the n u m b e r of lamellae inc reased in the ch lorop las t s . 
I n the course of observat ions m a d e on root o rgan iza t i on we, too , f o u n d tha t no t o n l y the 
leaves bu t also t h e light green h y p o c o t y l became f ie rce green, wh ich indicated an in t ens ive 
increase in t he chlorophyll c o n t e n t as a reaction t o benzyladenine t r e a t m e n t s . Thus , benzy l -
adenine has a g r e a t influence on chlorophyll f o r m a t i o n , if this i n f luence is exercised f r o m the 
beginning of ge rmina t ion . 
According t o the au thor ' s invest igat ions, w i t h o u t benzyladenine t rea tments t h e leaves 
of shoots k e p t in darkness lost t h e i r chlorophyll c o n t e n t within 5 — 8 days, which is sooner 
t h a n when k e p t in light. F r o m a p l an t o rganiza t iona l approach of t he problem i t m a y be 
supposed t h a t in da rk the e t io l a t ion processes o c c u r in the s t r u c t u r e of chloroplasts , t he 
vesicula and l amel lae begin t o decompose, and d u r i n g this process cer ta in stages m a y be 
similar to the chloroplas t s t r u c t u r e developing d u r i n g germinat ion. If benzyladenine is app l i ed 
a t this stage, i t en t e r s the process of decomposi t ion wi th the s a m e ef fec t as i t ha s d u r i n g 
germinat ion, w i t h t he difference t h a t here it p r e v e n t s t he chloroplasts f rom fur ther d e s t r u c -
t ion and occasional ly results in t h e decomposed l amel lae being r ep laced by new ones. 
In this r e spec t this p rob l em would require t w o kinds of u l t r a s t r u c t u r a l inves t iga t ions : 
on one hand, i t is t o be found o u t w h a t the d e v e l o p m e n t stages and s t r u c t u r e s during g e r m i n a -
t i on are at which fo rmat ion of add i t i ona l lamellae beg ins ; on the o t h e r hand , with t he m e t h o d 
of invest igat ion u s e d by the a u t h o r , wha t the in i t i a l signs of ch loroplas t decomposi t ion are , 
a n d what s t r u c t u r a l peculiari t ies can be observed u n d e r the i n f l u e n c e of benzy laden ine , 
when chlorophyll decomposit ion s tops . 
With a closer approach t o t h e question in v i ew i t would be wor th -whi le to make benzy l -
adenine t r e a t m e n t s in dark in m o r e t h a n one v a r i a t i o n , so as to r e n d e r the evaluat ion of t h e 
ef fects of t r e a t m e n t s more rel iable . 
P . G R A C Z A 
" E ö t v ö s L o r á n d " Universi ty 
D e p a r t m e n t of Applied B o t a n y and His togenes i s 
B u d a p e s t 
CAN T H E " F E E D B A C K " SYSTEM E N S U R I N G T H E B A L A N C E 
O F P I G M E N T S B E C O N S I D E R E D AS P R O V E D ? 
The paper deals with a s y n t h e t i c hormone w h i c h exceeds the cy tok in ins in its j u v e n i l i t y 
main ta in ing and r e juvena t ing e f f ec t , and is thus h igh ly impor tan t n o t on ly from a t heo re t i c a l 
b u t also f rom a prac t ica l point of view. 
The m e t h o d s applied m e e t t h e requi rements of the expe r imen t . Reliability of d a t a 
ob ta ined is g u a r a n t e e d by several repet i t ions m a d e a n d a large n u m b e r of parallel s ample s . 
However , the precis ion of the v a l u e s could have b e e n increased if t h e exper iments h a d been 
carr ied out in a n i t rogen a t m o s p h e r e . 
The l anguage of the pape r is clear and u n a m b i g u o u s , its r ea son ing is logical. I n t e r -
p re ta t ion of the d a t a is not too l e n g t h y , the author e n d e a v o u r s to e luc ida te the most i m p o r t a n t 
correlations. D a t a on the peculiar behav iour of n e o x a n t h i n are considered especially v a l u a b l e . 
The paper is no t confined t o a registrat ion-l ike s t a t i c va lua t ion of results. The a u t h o r 
t r ies to find corre la t ions in the decomposi t ion of p i g m e n t s . He po in t s o u t t ha t in leaves k e p t 
pe rmanen t ly i l l umina ted the r a t e s of chlorophyll- a n d carotenoid decomposi t ion are para l l e l , 
a n d the p h e n o m e n o n is in connec t ion with the p r o t e c t i v e effect e x e r t e d by the ca ro t eno ids 
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against pho todes t ruc t ion . Th i s s t a t e m e n t — t h o u g h not novel in principle is in terest ing 
because i t proves the resu l t s found wi th carotenoidless m u t a n t s . As for the " feedback ' -
sys tem ensur ing the ba lance of p igments i t is probable b u t n o t p roved . 
To s u m up, the p a p e r is an i m p o r t a n t work concerning b o t h its results a n d concept, 
which con t r ibu tes new d a t a t o our knowledge of plant phys io logy . 
A . G A R A Y 
Biological Centre of the 
H u n g a r i a n Academy of Sciences 
Szeged, Odessza k r t . 62 
DO C Y T O K I N I N S H A V E A P H O T O P E R I O D I C A L ACTIVITY 
W H I C H S U B S T I T U T E S I L L U M I N A T I O N A S W E L L ? 
T h e au thor proved exper imenta l ly t h a t in isolated shoo t s kept in d a r k n e s s benzyl-
adenine t r e a t m e n t s inh ib i ted t he decomposi t ion of chlorophyll while were inef fec t ive in light. 
This result suggests t h a t synthe t ic benzyladenine d isplays an i l lumination subs t i tu t ing 
e f fec t iv i ty . I n order to p r o v e th i s supposi t ion i t would be r igh t to compare the benzyladenine 
t r e a t m e n t s wi th controls k e p t under long- a n d short day i l lumina t ion (of 8 a n d 14 hours 
du ra t ion respectively), as well as only 1, 2 a n d 3 hours i l l umina t ion , to the d a r k control. 
In th is w a y the light s u b s t i t u t i n g e f fec t iv i ty (biological e f f ec t i v i t y subs t i tu t ing i l luminat ion) 
of benzy laden ine could be exper imenta l ly va lua t ed . On t he o t h e r hand, the i so la ted shoots 
ought to be compared w i t h rooted p lan ts , or endogenous cy tok in in ext rac ts i so la ted from 
roots , since the purin a n d py r imid in bases are f i rs t of all p r o d u c e d in the root . Endogenous 
cy tokin in is presumably also produced in r o o t s of plants k e p t in darkness, howeve r , it is, 
q u a n t i t a t i v e l y different f r o m the cy tok in in level of plants g rown in na tura l l i gh t or under 
cons t an t i l lumination. U n d e r na tura l cond i t ions the endogenous cytokinins a re carried by 
xy lem t r a n s p o r t into the shoo t apex or j uven i l e leaves; th i s m o d e l should also b e compared 
wi th t h e leaf t r ea tments , w h e r e p a r e n c h y m a t i c t ranslocation exis ts . Beside s t u d y i n g chloro-
phyl l decomposi t ion in tens ive ly in expe r imen t s , a t tent ion shou ld also be paid t o whe the r the 
syn the t i c cytokinins induce leaf p igment fo rma t ion in e t io l a t ed organisms a n d under the 
inf luence of short i l lumina t ions of d i f fe ren t wave length, a f t e r t he prevent ive t r ea tmen t s . 
I t is h ighly probable t h a t t h e in tens i ty of p r o t e i n synthesis in l e aves and the ra t io of t h e protein 
f rac t ions also have a p a r t in inhibi t ing or r e t a r d i n g the ch lorophyl l decomposit ion in darkness 
when exogenous cytokinin is appl ied. I n o u r opinion it would b e r ight to p rove t h e correla-
t ion b y w a y of an e x p e r i m e n t too in connec t ion with the p h e n o m e n o n studied. Th i s supposi-
tion is conf i rmed in p a r t i c u l a r by the expe r imen ta l result w h i c h shows t h a t t h e cytokinins 
not only increase the i n t e n s i t y of pro te in synthesis , p r imar i ly b y s t imula t ing t h e nucleic 
acid synthes is , but also r e t a r d t he decompos i t ion of protein t h r o u g h a so far u n k n o w n mecha-
nism, a n d as a result of th i s a decrease in t h e enzyme act ivi ty wh ich , in fact , causes t he inhibi-
t ion of senescence. 
F ina l ly , in relat ion t o t h e problem ra i sed in the t i t le, we should like to emphas ize the 
biological effect ivi ty of k ine t in — the o t h e r well-known s y n t h e t i c cytokinin — in influencing 
photoperiodicalness . Accord ing to our unpub l i shed expe r imen ta l results (Ki rá ly—Pozsár— 
Sági: I nduc t ion of f lower ing by kinet in in a long-day p l a n t u n d e r shor t -day conditions) 
Nicotiana tabacum (L.) v a r . X a n t h i , w h i c h h a d not f lowered u n d e r shor t -day conditions, 
when t r e a t e d daily wi th k ine t in (50 p p m ) fo r th ree weeks, f l owered in the same w a y as long-
day p l a n t s kep t in n a t u r a l l ight for 8 hours a n d under a s u p p l e m e n t i n g art if icial i l lumination 
(5000 a n d 1500 lux respect ive ly) for a f u r t h e r 8 hours. The l igh t subs t i tu t ing- , photoper iodical-
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ly induc t ive effect of k ine t in is realized u n d e r shor t -day condi t ions p r o b a b l y ei ther through 
t h e synthes is of endogenous gibherellins or through the f o r m a t i o n of o ther biological effective 
c o m p o u n d s . 
W i t h the above t aken in cons idera t ion , the biological effect ivi ty of cytokinins in 
s u b s t i t u t i n g light shou ld be fur ther s t u d i e d , not only w i t h chlorophyll level stabilization in 
v iew, b u t also in re la t ion to photoperiodicalness , especial ly in the l imi t ing marginal cases, 
in connect ion with t h e correlation of exposi t ional doses, spectral range p lay ing a role in 
i nduc t i on and leaf p i g m e n t ratios. 
B . I . P O Z S Á R 
Nat iona l I n s t i t u t e of Agrobotany, 
Tápiószele 
Acta Agronomien Acadcmiac Scientiarum Hungaricae 21, 1972 
Acta Agronomica Academiae Scientiarum Hungaricae, Tomas 21 (1 2). pp. 279 283 (1972) 
C H R O N I C A 
IÁ шШл&^шшт 
MÁTYÁS MOHÁCSY 
1881 1970 
Má tyás Mohácsy the respected a n d m u c h loved t eache r of Hunga r i an hor t icul tur is ts 
died on April 6 th , 1970. He devoted all his life to developing Hungar ian ho r t i cu l t u r e ; wi thout 
his work it could ha rd ly have shown such a rapid progress as is taking place u n d e r our very 
eyes. 
He was born on March 12th, 1881 a t Békéscsaba in a family of seven children. His 
f a t h e r was a t a n n e r who had all his chi ldren educated . M á t y á s Mohácsy got a cqua in t ed early 
wi th the e lements of hor t icu l ture while helping his f a t h e r an expert of g r a f t i n g and b u d -
ding in carry ing ou t such work for the local fa rmers . 
Af t e r t he f o u r t h class of the g r a m m a r school he w e n t to s tudy at t h e Hor t icu l tura l 
School in B u d a p e s t , in 1897. Dezső Angyal the excellent pomologis t and d i rec tor of the School 
as well as his fellow teachers possessed tho rough theore t ica l and practical knowledge. The 
cur r icu lum was based on biology and prac t ica l problems were built on th i s basis . 
Mátyás Mohácsy obta ined his f ina l cer t i f icate in 1900. He had an irrepressible desire 
to learn t he advanced agrotechnics and m e t h o d s of the wes te rn countries a n d in t roduce t h e m 
in H u n g a r y . 
His f i r s t j o u r n e y abroad was to S t u t t g a r t , G e r m a n y in 1901 where he worked for 
a year on a f a r m in t he f r u i t tree nursery , wall-tree garden a n d packing uni t . I t was there t h a t 
he got acqua in t ed wi th t he then new, h ighly i m p o r t a n t p r u n i n g methods, w i t h the modern 
pack ing and s tor ing me thods , and it was there , too, he realized tha t H u n g a r y could produce 
excellent qua l i ty f ru i t , if the way of pack ing and t r a n s p o r t i n g f ru i t for e x p o r t purposes were 
known. He also acqui red a thorough knowledge of the G e r m a n language du r ing t h a t year . 
His nex t t r ip was to Basel in 1902 where he worked a t a landscape a rch i t ec tu re f i rm. 
In the same year he was called up for a yea r of mil i tary service which he comple t ed a t Temes-
X ár. In J a n u a r y 1904 he went to Londoi and was employed in a forcing u n i t in one of the 
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suburbs ; he became fami l i a r wi th both t h a t b r a n c h of h o r t i c u l t u r e in London a n d acquired 
a knowledge of the l anguage , too. He was especially in t e re s t ed in Sander 's Orchid f a rm. 
T h e nex t place he w e n t to was F r a n c e . Firs t he w o r k e d a t Versailles where he learn t 
o r n a m e n t a l growing, got a cqua in t ed with t h e me thods of p ropaga t i on , the oecological require-
ments of p lan t s , the p rocedu re s of plant p ro t ec t i on , the r ight w a y of packing, a n d wi th marke t -
ing; in add i t ion at the hor t i cu l tu ra l school of Versailles he also studied orchards , especially 
the va r ious forms of wal l - t rees . At the end of 1904 he went to Par i s and was employed in one 
of t he palm-houses of t h e J a r d i n des P l a n t e s , b u t also s t u d i e d parks, nurseries , orchards , 
wall- trees and household gardens , and in t h e mean t ime l e a r n t French, too. 
H e a t t ended publ ic lectures at the So rbonne and u n d e r their influence w e n t to Nancy 
to V. Lemoine who e m p l o y e d him during 1905 and 1906. T h e r e he learned t h e me thods of 
crossing a n d dealt with t h e question of origin and inher i tance . I t was there he realized t h a t 
ho r t i cu l tu re and var ie ta l p rob l ems are inseparab le . 
I n 1906 he was e m p l o y e d at an o r n a m e n t a l forcing u n i t in Berlin where his cont inued 
professional education was also provided for . H e had an o p p o r t u n i t y to visit t h e Academy 
of H o r t i c u l t u r e at Dah lem where he b e c a m e aware of t he necessi ty of a close connect ion 
between educa t ion and r e sea rch work. 
I t was there he was not i f ied tha t the Minis t ry wanted to send him to the U n i t e d Sta tes , 
bu t f i r s t he had to spend a yea r at home. He wen t home a n d worked for a year — f r o m April 
let, 1907 to May 7th, 1908 — at Torda as t h e leader of ho r t i cu l t u r a l practice a t t he Hort i -
cul tural Worke r ' s Tra in ing School. So far he h a d travelled a t p r iva te expense, b u t now his 
travel r epo r t s a t t rac ted a t t e n t i o n . In 1908 he was sent to t he U n i t e d States a t pub l i c expense 
to s t u d y hor t icul tura l f a r m s and get a c q u a i n t e d with f r u i t market ing a n d p l a n t p ro-
tection. 
F i r s t he went to K a n s a s to a f ru i t p roduc ing f a rm where he had o p p o r t u n i t y to learn 
plant ing, mass p roduc t ion , propagat ion ma te r i a l p roduc t ion , soil cul t ivat ion, p l an t a t i on 
pro tec t ion , harvest ing, g rad ing , packing, t r anspor t ing as well as mechaniza t ion of every 
possible process in pract ice , t oo , and saw h o w product ion could a n d should be a d a p t e d to t he 
consumers ' demands qu ick ly and flexibly. I t was there he m e t t he most u p - t o - d a t e packing 
method of t h a t t ime — in t h e so called " O r e g o n boxes" , mechan ica l spraying, in d r y regions 
flooding, iri Weatsonvil le a h ighly efficient f r u i t drying ins ta l la t ion , examplary f a r m manage-
ment a n d accounting s y s t e m . 
H e succeeded in v i s i t i ng Luther B u r b a n k , the wor ld - f amous breeder in S a n t a Rosa, 
near San Francisco who s h o w e d him some of his breeding m e t h o d s . 
H e came home in N o v e m b e r , 1911. His s t udy tour l a s t ed one and a half yea r s longer 
t han was originally p l a n n e d b u t was wor th-whi le , as Má tyás Mohácsy re tu rned wi th a wide 
knowledge a n d experience wh ich the whole c o u n t r y could m a k e use of. 
A f t e r his return he was appointed l eader of the f ru i t g rowing uni t of t he Hor t i cu l t u r a l 
School t h a t had made grea t progress in t he mean t ime . At B u d a ö r s he built u p t h e f r u i t drier 
he had seen at Weatsonvi l le and held d e m o n s t r a t i o n s of f r u i t grading and -pack ing there . 
In 1913 he marr ied Marg i t Gubicza w h o proved a f a i t h f u l a n d unders tand ing companion 
t h r o u g h o u t his life. 
On t h e occasion of a large-scale f r u i t exhibi t ion M á t y á s Mohácsy a t t r a c t e d general 
interest wi th his frui ts p a c k e d with the u p - t o - d a t e method l e a r n t in America. H e was then 
assigned t o central service a n d had o p p o r t u n i t y to t ravel a b o u t t he country a n d i m p a r t all 
the knowledge he had a c q u i r e d abroad. 
I t was then t h a t he was appointed t o a directorship a t the Hor t icu l tu ra l Worke r ' s 
State T ra in ing School a t Nagybocskó , and his f i r s t child Marg i t was born. 
W h e n the first wor ld w a r broke out he was called u p fo r mi l i tary service, a n d al ready 
in N o v e m b e r 1914 taken p r i soner of war a n d s en t to the c a m p of Krasnoyarsk . I n t h e c a m p 
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he compiled two books on t h e basis of resul ts and experiences of his t ravels a b r o a d : one of 
them on t he practice of f r u i t growing, the o the r on hor t i cu l tu ra l f a r m managemen t . I n 1919 he 
was given t h e possibility of organizing a hor t icu l tura l un i t in t h e c a m p mainly w i t h seedling 
product ion and vegetable growing, which provided the necessary f inancia l means for him 
to go h o m e . 
I n J u n e 1920 he a r r ived a t Zirc (a smal l count ry town in T r a n s d a n u b i a ) where he me t 
his fami ly . There he was v is i ted by one of t he teachers of t he H o r t i c u l t u r a l School who invi ted 
him to be t he teacher of f r u i t growing. The new director Béla Rer r i ch informed h i m of the 
ma jo r p rob lems : to supp ly foreign marke t s — in addi t ion to t he h o m e marke t — w i t h hort i -
cul tural p roduc t s , and g r a n t t he hor t i cu l tu ra l s tuden t s a high level educat ion. 
M á t y á s Mohácsy began work wi th g rea t en thus iasm. His lec tures — and papers , too — 
were charac ter ized by ca re fu l p repara t ion , good s t ruc tu re a n d a precise and clear del ivery. 
In his sc ient i f ic work he a d o p t e d the principle of drawing conclusions on the basis of wide 
experiences only. 
A f t e r his re turn he s p e n t f ive years in compiling wi th t he help of his best s t u d e n t s — 
the ma te r i a l of his f o r m e r di rector Dezső Angya l in a book publ i shed in four v o l u m e s in 
1925—26. In the m e a n t i m e he was given lodging f i r s t a t the I n s t i t u t e of Ampelology, t hen , 
at last , in 1925 an official residence a t the Hor t icu l tu ra l School. This removed all d i f f icul t ies 
concerning his family which b y t h a t t ime had increased b y one m e m b e r : his son M á t y á s . Wi th 
his personal problems t h u s solved he could devote more energy to his work. 
I n spi te of excellent n a t u r a l condit ions and great possibili t ies, f r u i t growing in H u n g a r y 
did not reach the level it could have done. Considerable p ropor t ions of f ru i t trees were grown 
in p r i va t e gardens, t he re were , also, sca t te red orchards , b u t o r cha rds producing t he q u a n t i t y 
and qua l i t y necessary for mee t ing the expo r t r equ i rements could not be spoken of a t t h a t 
t ime — excep t some large es ta tes and model s ta te orchards . M á t y á s Mohácsy real ized t h a t 
hor t icu l tura l product ion could only he improved by es tabl ishing mechanized and well equip-
ped c o m m o d i t y p roduc ing large-scale orchards . His book " G y a k o r l a t i gyümölcs te rmesz tés" 
(The prac t ice of f ru i t g rowing) published in 1922 which r an in to f ive editions served this 
purpose. 
The stable f r a m e w o r k of H u n g a r i a n hor t icu l tura l p roduc t ion gradually developed. 
With his collaborators M á t y á s Mohácsy set u p f ru i t growing d is t r ic ts and d e t e r m i n e d thei r 
o p t i m u m f ru i t sorts, t h u s p repar ing a large-scale f ru i t p roduc t i on which could a l r eady rely 
on safe m a r k e t research d a t a . E.g. the c o u n t y of Szabolcs -Sza tmár marked out as a win te r 
apple d is t r ic t greatly cor responded to the aspects of p l an t geography . 
A Nat iona l C o m m i t t e e of Pomology de termining t he sor t s suitable for large-scale 
p roduc t ion as well as t he vo lume of p roduc t ion was also es tab l i shed . 
A n o t h e r a l ready p repa red — work of Mohácsy: " K e r t é s z e t i üzemtan , j övede lem és 
é r t é k s z á m í t á s " (Hor t i cu l tu ra l m a n a g e m e n t , income and value calculat ion) as well as several 
papers on f ru i t growing were published in those years. 
T h e n he went on s t u d y tours again to Germany , F r a n c e , Holland, Aus t r ia , T u r k e y 
and I t a ly . 
I n 1928 his th i rd chi ld, Maria was born. 
In 1930 a decree w a s issued declar ing the H o r t i c u l t u r a l School to be a secondary 
school. T h e decree evoked general indignat ion , as i t was issued a t a t ime when t h e School 
began to p lay the role of a higher educa t iona l ins t i tu t ion due t o i ts economic and scientif ic 
impor tance . 
In the same yea r M á t y á s Mohácsy was appoin ted d i rec tor of the School a n d began 
to play a leading role in p romot ing t he cause of hor t icu l tu re equa l ly in educa t ion , research 
and organizat ion. In 1927 hor t icu l tura l p roduc t ion was pe r fo rmed only on some 1.2 pe r cent 
of the t o t a l area under cu l t iva t ion , and hor t icu l tura l p roduc t s a m o u n t e d to less t h a n 2 pe r cent 
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of t h e total expor t . Th i s situation h a d to be and was changed by increasing the product ion 
of hor t icul ture a n d enter ing into compe t i t i on on fore ign marke ts . 
Another a im was to have the i m p o r t a n c e of t h e School acknowledged. M á t y á s Mohácsy 
p e r s u a d e d the t e a c h e r s to obtain degrees a t var ious h igher educat ional in s t i tu t ions in order 
t o p r o v e the sc ient i f ic importance of t h e School. Also he edited a y e a r b o o k ent i t led "Tan-
i n t é z e t Köz leménye i" (Bulletin of t h e School), conta in ing scientific papers wi th in the domain 
of t h e inst i tut ion. 
Large-scale mechanized o r c h a r d s were being p l a n t e d one a f te r t h e o t h e r ; he himself 
es tab l i shed a model o rchard in c o u n t y Szabolcs which l a t e r proved to be an excel lent experi-
m e n t a l area. 
In those y e a r s he was visited b y a terrible b low: his daughte r Margi t died a couple 
of d a y s before he r wedding. 
In the th i r t i e s he was elected leader of var ious associations: the H u n g a r i a n Society 
of T r e e Nursery, t h e Nat ional Associa t ion of F ru i t Growers, the Na t iona l Commit tee for 
J u d g i n g Plant Nove l t i e s , the Na t iona l Board of F r u i t Growing Expe r t s , t he Na t iona l Com-
m i t t e e of Pomology, t h e Society of Cer t i f ied Hor t i cu l tu r i s t s . 
In the f i rs t 5 y e a r s of his d i rec to rsh ip the n u m b e r of f ru i t trees redoubled in t he count ry : 
b y 1938 Hungary w a s n o t dependent on f ru i t import moreover , f rui t expo r t become prof i table . 
At last, in 1939, the in s t i t u t ion was reorganized into an i n d e p e n d e n t Academy of 
H o r t i c u l t u r e with B u d a p e s t as centre a n d Mohácsy as d i rector . Three years l a t e r the Academy 
•was completed w i t h t h e branches of v i t i cu l tu re and oecology and became College of Hort i-
c u l t u r e and Vi t i cu l tu re . Mohácsy was p romoted to a professorship and elected as dean for 
1943—44. 
Between D e c e m b e r 15, 1944 a n d F e b r u a r y 11, 1945 the College was h i t by more t han 
3 0 0 0 bombs des t roy ing everything bu i l t u p during so m a n y years and even causing losses 
in h u m a n life. 
However, w o r k soon s tar ted u n d e r the leadership of Mohácsy. In 1945 the College 
f u s i o n e d with t he o t h e r agricultural h igher educa t iona l ins t i tu t ions in t he f r a m e w o r k of the 
U n i v e r s i t y of Agr i cu l tu ra l Sciences a n d cont inued to func t i on as an i n d e p e n d e n t Facu l ty of 
H o r t i c u l t u r e and Vi t icu l tu re . Mohácsy was appoin ted to a professorship and his s tuden t s 
p r e s e n t e d him wi th Vol . 10. of the Bul le t in compiled b y him which was t h e f i r s t publicat ion 
o f i t s kind af ter t h e war . 
In the fol lowing years Mohácsy took par t in developing the large-scale f a rms . 
In 1948—49 h e was elected r e c t o r of the Un ive r s i ty of Agricul tural Sciences, and in 
1949 was awarded t h e Kossu th prize. I n the same yea r his old desire: the u n i t y of educat ion 
a n d research came t r u e wi th the H o r t i c u l t u r a l Research In s t i t u t e es tabl ished a t B u d a t é t é n y , 
w h e r e research work was carried on u n d e r the gu idance of the d e p a r t m e n t leaders of the 
U n i v e r s i t y . 
At the end of 1949 he ret ired: in the same year his son Mátyás was a p p o i n t e d teacher 
a t t h e Depar tmen t of F ru i t Growing. 
The following yea r s were spen t in und i s tu rbed crea t ive work. He owned an orchard 
a t S a s a d , near B u d a p e s t , where he r e g u l a r l y went to work , to do exper iments , m a k e investiga-
t i o n s together wi th his son, or — in b a d weather — wri te down the resul t s a n d experiences 
of a long life. 33 w o r k s originated f r o m this period, m o s t of them with co -au thor s his son 
a m o n g others. 
B u t the q u i e t l y living scientist was not fo rgo t t en . In 1952 he b e c a m e cand ida te ; in 
1954 was decorated w i t h the Order of t h e Red Banner ; in 1957 declared doc to r of agr icul tural 
s c i ences of f i f ty y e a r s s tanding by t h e H u n g a r i a n A c a d e m y of Sciences. 
I n 1958 M o h á c s y suffered a g r e a t loss: his son Mátyás , fa ther of t w o l i t t le children 
s u d d e n l y fell ill and d ied . His four g randch i ld ren and t h e love and respect of his fo rmer s tuden t s 
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and colleagues helped h i m to recover f r o m his deep sorrow. In 1961 the Univers i ty confer red 
the degree of doctor on h i m ; a t the ann ive r sa ry of 1963 a h o n o r a r y degree was conferred on 
him a n d in 1965 received a special d ip loma for his 65 yea rs professional ac t iv i ty . 
His colleagues immor ta l i zed his m e m o r y by n a m i n g var ious p l an t s a f te r h im: e.g. 
a Chrysanthemum sort , a blackberry— r a p s b e r r y hybrid n a m e d RubusXMohácsyanus, an in te res t -
ing l inden- t ree named Tilia Mohácsyana, a n d a wild hyb r id of dwarf morello and wild cher ry 
found also in Aus t r ia n a m e d Prunus (Cerasus) X Mohácsyana. 
In his last years he could see the enormous progress which was due to his l i fe-work, 
too , a n d lived to see t h e Univers i ty of Hor t icu l tu re come in to existence. 
His biography en t i t l ed " K e r t a p a r l a g o n " (Garden on t he waste) was wr i t t en by E n d r e 
D o b r a y dr. and the b ib l iography included compiled b y Gusz t áv Geday dr. 
Z . E . K Á R P Á T I 
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LEN A K O N O P Í 
8 1970 
ЖИЯЮМА» mirk, mívmt ÚSTH  
ПОЕТ« OMOOW > NAOM * «МИМИ - ГШАЮ 
« smuwucj s LtiUsrtH Шмтаи, an«ort «tsmisirt. шлют 
Len a konopi (Flax a n d hemp) , 1970, 
8 (103 pages ) 
Len a konop i a collection of papers writ-
ten in Czech, is the jo in t p u b l i c a t o n of the 
Research I n s t i t u t e for I n d u s t r i a l P lan ts and 
Legumes, Sumperk -Temen ice , a n d the Special 
Direc tora te of Linen I n d u s t r y , T ru tnov , 
on 103 pages , wi th many t ab l e s a n d pictures. 
Among t he f ib re p l a n t s p lay ing a very 
i m p o r t a n t role in Czechoslovakia the pro-
duction, b reed ing and phy topa tho log ica l 
problems of f l a x are dea l t w i t h in 7, and 
quest ions of h e m p growing in 2 papers . E a c h 
p a p e r is comple ted b y German a n d English 
summar ies and — excep t the f i r s t p a p e r — 
l i t e ra ry references. 
T rnka M. p r e s e n t s in 3 tables t h e results 
of nat ional v a r i e t y trials carried o u t with 
f l a x during 1968 in Czechoslovakia. D u e to 
t h e unfavourab le weather cond i t ions the 
resul t s were worse t h a n in the p r e v i o u s years. 
" V e r a " is the m o s t eff icient and wide-spread 
f l a x variety, ce r t i f i ed ten years ago. After 
t h e three-year cyc le of the s ta te e x p e r i m e n t s 
h a d been c o m p l e t e d t he variety К О bred in 
Ceská Belá a n d t h e Soviet v a r i e t y LD-147 
were left out of t h e exper iments . Inves t iga -
t ions were c o n t i n u e d with the v a r i e t y 41 K / I I 
b red in Ceská B e l á a n d B- l bred in Bystr ica 
pr i Martine. 
Brejcha L. s t u d i e s the effect of lodging 
on f lax f ibres in f ie ld exper iments and by 
l abora to ry and technological ana lyses . The 
a u t h o r points o u t t h a t lodging a f f e c t s the 
deve lopment of t h e whole p l a n t including 
t h e internal s t r u c t u r e of the s t a l k . He 
presents in fou r t a b l e s some charac te r i s t i cs of 
t h e f lax var ie t ies " T e x t i l á k " , " V e r a " and 
" F l a c h s k o p f " a n d t h e effect of lodging, and 
poin ts out t h a t lodging prior t o f lowering 
ma in ly damages t h e quali ty a n d q u a n t i t y 
of fibres, while lodging after f lower ing has 
an unfavourab le inf luence on seed produc-
t ion . The effect of lodging on t h e f i b r e cells 
is shown in t h r e e f igures . 
Láskos J . expe r imen ted w i t h h e m p in 
order to d e t e r m i n e t he effect of t e m p e r a t u r e 
on the ge rmina t ion power and ge rmina t ive 
abi l i ty of t he h e m p varieties " S u m p e r s k á 
A l f a " and " R a s t i s l a v i c k é " and of t h e mono-
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ecious line No. 65. The au thor g ives the 
resul t s in two t a b l e s which show t h a t in 
pract ice the v a r i e t y " R a s t i s l a v i c k é " c a n only 
be sown when t h e t empera tu re of t h e soil 
is over 10°C, while "Sumperská A l f a " and 
line No. 65 can a l r e a d y be sown a t a soil 
t e m p e r a t u r e of 5°C. 
Berná th S. w a n t e d to improve t h e techno-
logical qual i ty of t h e f ibres in t he S lovak ian 
h e m p variety " R a s t i s l a v i c k é " dur ing a three-
y e a r agrotechnical exper iment serie. B y apply-
ing deep ploughing as well as o r g a n i c and 
inorganic ferti l izers t o a clay soil poo r in 
nu t r i en t s the a u t h o r considerably increased 
t h e stalk yield of h e m p and i m p r o v e d its 
qua l i ty . He s u p p o r t s his results w i t h a f igure 
a n d da ta included in f ive tables. 
Ondre j M. m a k e s a valuable c o n t r i b u t i o n 
t o the ident i f ica t ion of the fungus Kabatiella 
lini (Laff.) K a r a k u l i n ( Polysporu Uni 
Laf f . ) which causes t h e breaking a n d brown-
ing of f lax stalks. T h e author p r e sen t s in six 
f igures the ge rmina t i ng conidia of t h e f u n g u s , 
i t s damage to the cotyledons, i ts m y c e l i u m 
in the intercellular space, the d e v e l o p m e n t 
a n d separat ion of conidia, f u r t h e r m o r e — 
fo r the purpose of compar ison t h e p ic tu re 
of t he morphological ly very similar Pullula-
ria pullulons. 
Hain J . and P rocházka F. r e c o m m e n d 
a new breeding m e t h o d for t h e v a r i e t y 
ma in t enance of f l a x which requ i res more 
work f rom the b r eede r h u t reduces t h e costs. 
T h i s method essent ia l ly consists of p u r e lines 
sown with capsules (capitula) . 
Pospisil B. in th i s second c h a p t e r of his 
previous ly pub l i shed paper i l l u s t r a t e s in 
7 t ab les and 4 f i gu re s the way of o b t a i n i n g 
t he highest seed p ropaga t ion coef f i c ien t of 
f i b r e f lax. The o p t i m u m result was a t t a i n e d 
w i t h 600—1000 ge rmina t ing seeds p e r 1 m-
sown a t a row dis tance of 15 cm. Seed yield 
was t h e lowest with a r o w distance of 40 c m 
app l i ed ; while 7.5 and 30 c m gave about t h e 
same m e d i u m result. T h e f ibre qual i ty was 
the b e s t wi th the smal les t — 7.5 cm row 
dis tance . 
P r o c h á z k a F. discusses a breeding m e t h o d 
based on the pure l ine of f ibre f lax a n d 
called " L i n i e " method b y h im. This m e t h o d 
is based on producing popula t ions by cross-
ing, increasing the f r e q u e n c y of m u t a n t s in 
the in i t i a l material, or t h e two processes 
combined . The descr ibed me thod is one of 
those u s e d at the b r e e d i n g stat ion of Ceská 
Belá. 
Z m e s k a l О. con f i rms the old t h e o r y , 
n a m e l y , t h a t flax m u s t n o t be sown to t h e 
same p lace year a f te r y e a r . The author car -
ried on experiments f r o m 1958 to 1968 w i t h 
f lax sown to the s a m e place and overal l 
f e r t i l i za t ion applied. T h e germinat ion per -
cen tage did not change u n t i l 1965, h u t in 
1966 decreased by 50 p e r cent . The yield — 
on t h e o t h e r hand g r a d u a l l y decreased f r o m 
year t o y e a r until 1966, w h e n it almost fa i led . 
A microbiological ana lys i s showed a m a s s 
p r o p a g a t i o n of p a t h o g e n s in the soil, t h e r e 
are, however , other f a c t o r s so far to ta l ly u n -
k n o w n t h a t play a p a r t in the seif-incom-
pa t ib i l i ty of flax. 
T h e publicat ion wh ich discusses t ho rough -
ly severa l product ion a n d breeding p rob lems 
of f i b r e plants p rov ides m a n y in te res t ing 
d a t a fo r the specialists. Finally i t g ives 
a necro logy on Svitil Z d e n e k , the o u t s t a n d -
ing e x p e r t of f lax, a s s i s t a n t director of t h e 
Resea rch Ins t i tu te for I n d u s t r i a l P lan ts a n d 
Legumes , and lists the r e sea rch tasks solved 
by h i m . 
B . F R I E D R I C H 
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Htm ICH.RMHISí Ht RUHT Ш R TtCHNISC HEH UNIVERSITÄT Ol RUH 
ННН-ИЦНИ М ОН UNINNITJUHTILLHLHR 
8«ND I 
»Ol. Hint« .' » «RH Mod« 
InRiivl (I» СПИ Он OH TH hntwiRnt UR.VHRIH 8Н1Ш 
I :hí 10«;RAEHIH Ol SIHÏERHATIOSAEEN ATRIKOSEN SCHRIETTUMS 
Ribi«w«phv oFiHc l»mn«<Ki»il Uicralure an Aprwli 
Rnrim 1970 
W . M A N T E . W . B L O D I G : Bibliographie des 
Internationalen A prikosen-Schrifttums 
(Bib l iography of the In t e rna t i ona l L i t e r a t u r e 
on Apricots) . Bibl iographische Reihe der 
Technischen Univers i t ä t Berlin, Berlin, 1970. 
All k inds of sc ient i f ic exper imen ta t ion 
has to be preceded b y t iresome and o f t e n 
very expens ive l i t e ra ry research. H o w e v e r , 
as a resu l t of a rapid deve lopment in a l m o s t 
all b r anches of science, fo r several r easons 
the special l i tera ture is becoming vas t e r a n d 
vas ter . The cause is, o n one hand, t h a t on ly 
a smal l number of i n s t i t u t e s possess all t h e 
i m p o r t a n t scientific reviews and t echn ica l 
jou rna l s of the world. O n t he other h a n d , in 
spi te of the lengthy a n d tiresome l i t e r a ry 
research preceding t h e ac tua l exper iment ing 
work, the re is of ten a danger of i m p o r t a n t 
works closely related t o t he subject n o t be-
coming known to t h e researcher. T h a t is 
o f t en t h e case with p a p e r s published ear l ier , 
or n o t published a t all (e.g. disser ta t ions) . 
Fo r a beginner in sea rch of a sub j ec t in-
dispensable in format ion is given by a p rope r -
ly a r ranged d o c u m e n t a t i o n compiled poss ib ly 
from a c r i t i ca l viewpoint too . At the s a m e 
time those w h o have been work ing for some 
time can also get considerable help a n d 
fu r ther i deas front a b ib l iog raphy compiled 
with t h o r o u g h care. 
A c o m p l e x and in tensive s t udy of a n y 
problem requ i r e s an i n t e rna t iona l co-ordina-
tion wh ich is impossible w i t h o u t a detailed 
knowledge of the l i terature . 
For t h e solution of t h e problems men-
tioned s u b s t a n t i a l help is g iven by Mante— 
Blodig's "B ib l iog raphy of t h e In te rna t iona l 
L i te ra tu re o n Apricots" , w h i c h provides, a t 
the same t i m e , a cross-section of the com-
prehensive l i te rary d o c u m e n t a t i o n establish-
ed by Wil l i Mante a t t h e F ru i t Growing 
Ins t i tu te of t he Technical Univers i ty Berlin 
in 1957. 
The exce l len t work can be divided in to 
five p a r t s : 1. Preface, 2. In t roduc t ion , 3. 
Papers g r o u p e d by special f ie ld , 4. Alpha-
betic list of authors , 5. Reg i s t e r of sub j ec t 
groups. 
The b o o k presents t he t i t les of German 
and R o u m a n i a n papers in t h e original and — 
in cer ta in cases — t r ans l a t ed into Engl ish ; 
titles of o t h e r foreign p a p e r s are t r ans la ted 
into Eng l i sh . I t is a p i t y t h a t 39 of the 40 
titles of t h e Hungar ian p a p e r s contain bigger 
or smal le r mistakes. 
The bibl iography c o n t a i n s a to ta l of 
2925 t i t l e s arranged in chronological o rder 
in two p a r t s . The f irst p a r t includes 2525 
papers u p t o 1966, the second p a r t 400 pape r s 
up to 1967/68. The chronological order of t h e 
papers a t t h e same t ime gives a clear idea 
of the his tor ical deve lopmen t of apr ico t 
p roduc t ion all over the wor ld . 
The publ ica t ions are g rouped according 
to the v a r i o u s special f i e lds within which 
fu r the r smal le r groups are f o r m e d in accord-
ance w i t h t h e identical s u b j e c t s of the papers . 
The c lass i f icat ion of t h e publ icat ions b y 
special f i e ld was carried o u t taking the i r 
i m p o r t a n c e in considerat ion — not in e v e r y 
case unob jec t ionab ly . E .g . of the p a p e r s 
dealing w i t h the water r eg ime of the apr ico t 
only a f e w are found u n d e r the en t ry of 
" w a t e r r e g i m e " , a l though th i s ex t r eme ly 
i m p o r t a n t physiological process is dealt w i t h 
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by qui te a lo t of au thors . T h e necessary in-
fo rma t ion on t he proper p lace of the m a j o r 
groups is g iven in the Con ten t s . 
The f i r s t special f ield covers papers of 
a morphologica l and ana tomica l na ture . I n 
compar ison w i t h the o ther g roups this p a r t is 
no t s igni f icant . Excep t for a single s t u d y , 
the pape r s were publ ished dur ing the l a s t 
t en years . 
The c h a p t e r on metabol ic physiology in-
cludes p a p e r s dealing with t h e nu t r i en t supp ly 
and subs tances of various p l a n t pa r t s — w i t h 
special r ega rd to the amino acids and caro-
tenes. P a p e r s on the wa t e r regime of p l a n t s 
are also con ta ined in this g roup . 
A grea t m a n y papers a re wr i t t en on t h e 
sub jec t of deve lopment physiology. These 
papers dea l w i t h the e f fec ts of edaphic a n d 
cl imatic f ac to r s , the u n f a v o u r a b l e ecological 
fac tors a n d t h e d o r m a n t per iod of the apr icot . 
Wi th in th i s g roup a separa te sub-group con-
ta ins s tudies on f lowering, f r u i t p roduct ion , 
b u d d i f fe ren t ia t ion , and chemicals w i t h 
hormone- l ike ac t iv i ty as used for f ru i t t h i n -
ning. 
In t he c h a p t e r on seed- a n d germinat ion 
physiology t h e papers discuss the analysis 
of the seed a n d the vege t a t i ve development 
of seedlings. 
Apr icot breeding is dea l t wi th in only 
a few pape r s . Beside t he direct work of 
breeding, selection and crossing play an im-
p o r t a n t role. Pape r s on f r o s t resistance too 
are found in th is group. 
Beside t h e botanical g rouping , in t h e 
chap te r on p ropaga t ion a n d p lan ta t ion a 
considerable p a r t is t aken b y the quest ion 
of root p ropaga t ion . 
As to t h e quest ion of v a r i e t y and s tock, 
a n u m b e r of papers unan imous ly suggest 
t h a t each v a r i e t y should be p lan ted to 
a defini te p lace . 
The large n u m b e r of papers suggests t h a t 
apricot p l a n t i n g is dealt wi th in m a n y coun-
tries. U n f o r t u n a t e l y , no u n i f o r m p ic ture can 
be obta ined owing to the d i f fe rences in 
methodology . 
Numerous papers deal w i t h p lan ta t ion 
technics, a n d wi th in this w i t h t h e proper 
choice of soil, crown shapes, p r u n i n g tech-
niques , p l a n t a n d soil c u l t i v a t i o n , weed 
control . I n t h i s group are inc luded the 
papers discussing irrigation a n d fert i l izat ion 
too . 
As to t he c o n t e n t of the p a p e r s , one of the 
mos t i m p o r t a n t pa r t s is re la ted t o p lan t pro-
tect ion. M a n y pape r s deal w i t h t h e diseases 
of the p lan t , f i r s t of all of a v i r u s origin, bu t 
there are qu i t e a lot discussing a n i m a l pests 
a n d the p r o t e c t i o n against t h e m too. 
Papers r e l a t e d to f ru i t h a r v e s t i n g and 
storage are m u c h less in n u m b e r . Studies of 
an economic n a t u r e as well as those con-
cerning process ing are of a s imilar ly low 
number . 
The a l p h a b e t i c list of a u t h o r s f o u n d at the 
end of the b ib l iography , as well as t h e register 
of subjec t g roups make the b ib l iog raphy very 
easy to h a n d l e , and give m u c h help in 
l i terary research . 
By their excel lent work "B ib l i og raphy 
of I n t e r n a t i o n a l Li tera ture o n Apr icots" 
compiled wi th thorough care Wil l i Mante and 
Wal te r Blodig, co-workers of t h e Library 
of the Technica l Univers i ty , Ber l in , provide 
great assis tance t o many a r e sea rche r , and 
have opened u p new vistas, w h i c h rightly 
arouses i n t e rna t iona l interest a n d acknowl-
edgement . 
G Y . B O R K A 
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G Y . K I S Z E L Y , T . Á C S , G Y . C S A B A , G . S Z A B Ó : 
Biologin (Biology). Medicina Könyvk iadó , 
Budapes t . 1970. 
General biology is the basis of the special 
sciences of applied biology. Modern biological 
t ex t -books of a cytological , genetical and 
biochemical approach h a v e — especially 
t o d a y — an i m p o r t a n t role, since prac t ica l 
exper t s (doctors, ve te r ina r i ans , agronomists , 
chemists etc.) can only f i n d their ways in the 
great mass of special i n fo rmat ion if t hey have 
an adequa te level of biological founda t ion . 
The tex t -book discussed here p romotes biol-
ogical educat ion a t medica l universi t ies , b u t 
gives useful in fo rmat ion to all exper t s who 
are in teres ted in biology. 
In H u n g a r y i t was T i v a d a r Huzella who 
laid the founda t i on of medical biology, t h e n 
t ex t -books on medical biology were publ ished 
twice (in 1956 and 1966) u n d e r the edi tor-
ship of I m r e Törő. The recent ly publ ished 
Biology not only summar izes the great re-
sul ts a t t a ined so fa r , b u t also discusses the 
basic re la t ions of biology wi th an excellent 
conciseness. 
The book consists of 542 pages, wi th 
numerous or iginal and bor rowed figures and 
clear tables , as well as excel lent photos. I t is 
divided i n to t he following nine main chap-
ters : 
1. Biology and the medical way of thinking. 
2. Concepts of evolution, complexity and 
organization in nature. 
3. Abiotic evolution and organization of 
material. A t o m and its o rgan iza t ion ; Rela t ive 
f r equency of occurrence of a t o m s in inan imate 
na tu re a n d l iving organisms; Biogen ele-
ments , b iogen compounds ; Specif ic i ty of bio-
gen c o m p o u n d s ; Possibility of abiogén syn-
thesis of c a rbon compounds ; R u d i m e n t s of 
colloidy a n d biophysics; Molecular funct ions . 
4. Biological organization. Origin of life: 
Biological organiza t ion and ind iv idua l i ty of 
life; Concepts of pro toplasm a n d cell; Un i ty 
of s t r uc tu r e a n d funct ion. T h e concept of 
molecular b iology; S t ruc tu re and func t ion 
of the cell (microscopic a n d submicroscopic 
func t iona l morpho logy of t h e cell; cell func -
tions and the i r control ; mul t ip l ica t ion of 
cells; general genetical concep ts ; Cytoge-
netics); Molecular genetics; Cell d i f ferent ia t ion 
(phenogenet ics a t the level of cells); Levels 
of biological organizat ion. 
5. Organism and its environment. Eco-
logical e l emen t s ; Relat ions be tween organism 
and its e n v i r o n m e n t ; Homoios tas i s of t he 
organism, a n d the e n v i r o n m e n t ; Guidance 
and control in the organism. 
6. Reproduction and sexuality. Concepts 
of r ep roduc t ion and sexual i ty . Vegeta t ive 
and sexual reproduc t ion ; Seed-phase change 
and a l t e rna t ion of genera t ion; Defini t ion and 
s t ruc tu re of sex. 
7. Basic phenomena of ontogenesis. Biol-
ogical concep t of ontogenesis ; Development 
and g r o w t h ; The genetics of on togeny: 
Morphogenet ic processes; Regenera t ion : 
Senescence, Life span, D e a t h ; Biological 
re la t ionship between mo the r and embryo ; 
Pathological deve lopment . Biological bases 
of te ra togenes is . 
8. The elements of human genetics. Rela-
t ionships be tween gene a n d phene; Tes t 
methods of h u m a n genet ics ( s ta t i s t ica l -
m a t h e m a t i c a l method , twin research, genea-
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logical analysis , cy togene t i ca l method, b io-
chemical me thod) ; F i g h t against h e r e d i t a r y 
diseases; Genetical , e n v i r o n m e n t a l and m e d -
ical impl ica t ions of the h a b i t u s ; The concep t 
of an th ropo logy . 
9. Biological evolution. Evidences of biol-
ogical evo lu t ion ; Genetical problems of evolu-
t ion; Ontogene t ic re la t ions of evo lu t ion ; 
The b i r t h of new species; The origin a n d 
f u t u r e of man . 
A l t h o u g h the book has not been w r i t t e n 
for agr icul tur i s t s , it still m a y be very u se fu l 
for all pract ical and theoret ical worke r s 
engaged in agriculture (veter inar ians , l ive 
stock breeders , toxicologists , agricultural biol-
ogy teachers etc.), since it gives answers to 
impor t an t ques t ions , such as t h e relat ionship 
between d a m a g e s done b y chemicals and 
teratogenesis , or lifetime as closely related 
to nu t r i t ion , the biological relat ions of 
senescence etc. The great n u m b e r of analogies 
t h a t exper t s wi th botanical v iews may f ind 
while s t u d y i n g the book - m a y be of similar 
interest . 
Through t h e concise and clear t r e a t m e n t 
of the mos t general and f u n d a m e n t a l rela-
tions of biology a valuable m o n o g r a p h y has 
been added to the H u n g a r i a n general biol-
ogical l i t e ra tu re . 
L . G Y . SZABÓ 
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This bimonthly j o u r n a l carries reports of research in 
t h e genetics, physiology, ecology, breeding and manage-
m e n t of field c rops , turfgrasses, pastures a n d ranges, 
a n d in seed technology. I t is published by t h e Crop 
Science Society of America. Publ icat ion is open to 
member s of t h e society. 
$22.00 per year in U.S. and Canada . $24.00 per year 
elsewhere. 
Crop Science Socie ty of Amer ica 677 S. Segoe Rd, 
Madison, Wisconsin. U.S.A., 53711 
T H E 
WELL-INFORMED 
FARMER READS 
AGRICULTURE 
Agriculture contains up-to-the-minute articles and notes of practical 
value and interest to all farmers and horticulturists. It also reviews all 
important new books on every aspect of farming and matters of rural 
interest. Contributors include specialists, research workers, farmers and 
growers. 
48 pages every month : illustrated 
Single copies Is. 3d. (by post Is. 9d). 
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THE EDITORIAL OFFICE 
'AGRICULTURE' 
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C A N A D I A N 
J O U R N A L OF SOIL 
S C I E N C E 
The Agr icu l tu ra l Institute of Canada , organized in 1920, publishes 
the Canad ian Journals o f Plant, An ima l and Soil Science. 
These journa ls are devoted to the publ icat ion, in English 
and French, of the results of or ig inal scientific research. 
The Canadian Journa l of Soil Science is published 3 times year ly , 
these issues making up a volume o f some 400 pages a 
year, size 24.7x16.5 cm. 
The publication charge payable by al l authors is current ly set at 
$31 per pr inted page; however, f ree reprints are no 
longer provided. Price quotations fo r reprints are p ro -
vided w i th the galley proofs, and repr ints should be o r -
dered when the proofs are returned to the Edi tor ia l 
Office. 
Manuscripts for publ icat ion and a l l correspondence should be ad-
dressed to the Editorial Off ice. Canad ian Journal of Soil 
Science. 
Subscriptions outside Canada: individuals, $1.00, institutions, 
$15.00 per year; single copies, $3.50. 
Ed i to r ia l Office — Agr icu l tu ra l Institute of Canada 
Suite 907, 151 Slater St., 
Ottawa, Ontar io , K1P 5H4. 
The Agricultural Institute of Canada also publishes 
the Agricultural Institute Review, bi-monthly. 
Phytopathologische 
Zeitschrift 
Begründe t 1930 von E . S C H A F F N 1 T . Herausgegeben v o n Prof. Dr. 
H . K E R N , Zür ich; P ro f . Dr . Dr. h.c. H . R I C H T E R , Berlin, un te r 
Mi twi rkung von E . BALDACCI , Ma i l and ; G. L. F A R K A S , Buda-
pest ; N. H I R A T S U K A , Tokvo; J . K O C H M A N , W a r s c h a u ; E . 
K Ö H L E R , Braunschweig ; K . 0 . M Ü L L E R , K a r l s r u h e ; V. RYZ-
KGV, Moskau ; T. S. S A D A S I V A N , M a d r a s ; K . S I L B E R S C H M I D T , 
Säo P a u l o ; E . C. S T A K M A N , St. P a u l . 
Die P H Y T O P A T H O L O G I S C H E Z E I T S C H R I F T ist das 
i n t e rna t iona l e Sammelorgan f ü r die wicht igs ten Arbeiten 
auf d e m Gebiet d e r Phy topa tho log ie . Ih r besonderes Streben 
ist: k n a p p e , k lare Fassung der Ergebnisse , also Vermeidung 
jeder Wei t schwei f igke i t in de r Dars te l lung. D i e Veröffent-
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Z u s a m m e n f a s s u n g e n . F ü r alle au f phy topa tho log ischem 
Gebie t t ä t igen Fo r sche r und p h y t o p a t h o l o g i s c h e n Ins t i tu te 
f ü r Agr iku l tu r chemie , fü r l andwir t schaf t l i che Versuchs- und 
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Ersche inungsweise : j ähr l ich 12 Hef te , 4 H e f t e bilden e inen Band , 
jedes H e f t u m f a ß t 6 7 Druckbogen. Bezugspreis : j e Band DM 
168, . Das A b o n n e m e n t verpf l i ch te t z u r A b n a h m e jeweils kom-
ple t t e r B ä n d e . Einzelbezugspreis der H e f t e außerha lb d e s Abonne-
men t s 1 0 % t eu re r , also D M 46,20 
V E R L A G P A U L P A R E Y • B E R L I N U N D H A M B U R G 
Publications of the 
AGRICULTURAL 
INSTITUTE OF CANADA 
C A N A D I A N JOURNAL OF PLANT SCIENCE: published bi-monthly, with an 
annual volume of 700— 800 pages. Size 16.5 x 24.5 cm. Subscriptions outside Canada: 
individuals $13.00, institutions $19.50 per year. 
CANADIAN JOURNAL O F SOIL SCIENCE: published three times yearly, with 
an annual volume of over 400 pages. Size 16.5x24.5 cm. Subscriptions outside 
Canada: individuals $7.00, institutions $10.50 per year. 
C A N A D I A N JOURNAL O F ANIMAL SCIENCE: published three times yearly, 
with an annual volume of some 500 pages. Size 16.5x24.5 cm. Subscriptions outside 
Canada: individuals $7.00, institutions $10.50 per year. 
AIC REVIEW: annual volume of 6 issues, individually paginated. Size 21 x 28.5 cm. 
Subscriptions: Canada and British Commonwealth $3.00 per year, elsewhere $3.50. 
THE THREE JOURNALS publish papers, in English or French, presenting original 
research findings related to crops, soils and farm animals and their products. The 
studies are written by scientists from Canada and abroad, and are reviewed for publi-
cation by respected members of the agricultural research community. The journals 
are distributed in more than 50 countries throughout the world. 
THE AIC REVIEW is concerned with trends in Canadian and world agriculture, 
and is a forum for discussion of topics ranging from international development to 
marketing policies. Designed to be of interest to both professional and layman, 
it recently won an international award on the basis of content and presentation. 
One issue per year is devoted to a topic of current interest. Recent special issues 
have included "Pollution and Canadian Agriculture", and "Marketing Canada's 
Agricultural Products". CORRESPONDENCE and orders should be addressed to 
the individual publication, c/o Agricultural Institute of Canada, Suite 907, 151 Sla-
ter Street, Ottawa, Canada, KIP 5H4. 
PHYTOPATHOLOGY 
A n international Journal report ing or ig ina l re-
search (in English language only) in plant pa-
thology. Published by THE AMERICAN PHYTO-
PATHOLOGICAL SOCIETY. Established in 1909. 
Professional Membership (includes subscription) — $18.00/year 
Subscription (institutions, l ibraries, etc.) —$25.00/year 
12 issues per year. Some back issues avai lable. 
5 year Directory of Members free to members. 
Publication privileges for members. High quality 
editor ial requirements. 
C O N T A C T : THE BUSSINESS MANAGER — A.P.S. 
ST. PAUL, M I N N . 
1821 UNIVERSITY AVE. 
U.S.A. 55104 
CANADIAN JOURNAL 
OF PLANT SCIENCE 
The Agricultural Institute of Canada organized in 1920 pub-
lishes the Canadian Journals of Plant, Animal and Soil Science. 
These publications are devoted to the publication, in English and 
French, of the results of original scientific research. 
The Canadian Journal of Plant Science is published bi-
monthly; six issues making up a volume of some 600 pages a 
year, size 24.7 x 16.5 cm. 
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Weed abstracts 
Weed Abstracts is compi led f rom wor ld l i terature by the Weed 
Research Organizat ion o f the Agr icu l tura l Research Counc i l under 
the direct ion o f J. D. Fryer and published every two months by the 
Commonweal th Agr i cu l tu ra l Bureaux as one of the i r series of 
abstract j ou rna ls cover ing the major branches of agr i cu l tu ra l 
science. The object of Weed Abstracts is to provide factual summaries 
and reports o f the wor ld scientif ic and technical l i terature on weeds, 
weed cont ro l and all ied subjects as a means of enabl ing readers 
to keep abreast of cur ren t developments and to act as a concise 
source of reference. 
A l l correspondence concerned with technical matters o r with the 
contents o f Weed Abstracts should be addressed to : 
A l l correspondence concerned with subscriptions or sales should 
be addressed to the Commonwea l th Agr icu l tu ra l Bureaux at the 
address g iven below. 
SUBSCRIPTION RATES 
As f rom 1972 the rate to subscribers in countries not contr ibu-
ting to C .A .B , wil l be £20.00 ($52.00). Rate to subscribers in 
Cont r ibut ing Countries £8.00 
This and o ther publ icat ions of the Commonweal th Agr icu l tu ra l 
Bureaux can be obtained through any ma jo r bookseller o r directly 
from : 
Edi tor 
Abstractors 
Indexer 
W . L. Millen 
P. J. Kemp, M. Labham, j . L. Mayall , 
Mrs . M. Young 
Miss C.R. Deans 
Informat ion Section, 
A . R. C. Weed Research Organ izat ion , 
Yarn ton , Ox fo rd , England. 
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TO KEEP UP-TO-DATE 
with all scientific information pertaining to 
grasses and grassland (pastures, rangelands 
and fodder crops) the simplest and most 
economical method is to consult: 
HERBAGE ABSTRACTS 
If you would like to receive a free specimen 
copy of this quarterly journal please send 
a postcard to: 
Commonwealth Bureau of Pastures and Field Crops, 
Hurley, Nr. Maidenhead, Berks., England. 
TO KEEP UP-TO-DATE 
with agricultural research on annual field crops, the simplest 
and best method is to consult: 
FIELD CROP 
ABSTRACTS 
A REVIEW ARTICLE AND OVER 500 
ABSTRACTS IN EVERY NUMBER 
For a free specimen copy of this quarterly journal, write to : 
Commonwealth Bureau of Pastures and Field Crops, 
Hurley, Nr. Maidenhead, Berks., England. 
Methods in Plant Pathology with Special 
Reference to Breeding for Disease Resistance 
edited by Z. KIRÁLY, contributors to this volume: 
Z. KLEMENT, J. VÖRÖS, Z. KIRÁLY, F. SOLYMOSI 
In English Approx. 410 
T h e book dea ls w i th p lan t p a t h o -
logical m e t h o d s used in l a b o r a t o r y 
a n d field exper imen t s . In add i t i on , 
t h e a u t h o r s exempl i fy t h e m o s t 
i m p o r t a n t expe r imen ta l p rocedures 
on t y p e s of p l a n t diseases. T h e in-
f o r m a t i o n is discussed f r o m t h e 
po in t of view of t h e life cycle of p a -
thogens , t h e cu l t u r a l m e t h o d s of 
mic roo rgan i sms , t h e methods of a r -
pages — 17 x25 cm — Cloth 
t i f ic ial inoculat ion in greenhouse or 
field exper iments , t h e de tec t ion of 
physiologic races of p l a n t pa thogens 
a n d t h e sources of d i sease resistance. 
Most of t h e me thods h a v e been used 
in p r ac t i c e and app l i ed t o research 
in t h e laboratories a n d exper imen-
ta l s t a t i ons of t h e R e s e a r c h Ins t i -
t u t e fo r P l an t P r o t e c t i o n , B u d a -
pes t . 
Protein Growth by Plant Breeding 
edited by A. BÁLINT 
In English — Approx. 180 
Increas ing d e m a n d of world p o p u -
lat ion for m o r e m e a t , milk, eggs, 
and p l a n t p r o d u c t s of higher p ro -
tein con ten t , m a k e i t necessary t h a t 
t h e p ro te in c o n t e n t of t h e m o r e 
i m p o r t a n t crops should be increased 
a n d t h e r a t io of t h e f u n d a m e n t a l 
a m i n o acids, l ike lysine, t r y p t o p h a n 
a n d me th ion ine in prote ins , im-
p r o v e d . 
pages — 17x25 cm — Cloth 
I n H u n g a r y , research in th i s line was 
s t a r t e d as early as 1954 a t t h e De-
p a r t m e n t of P l a n t I m p r o v e m e n t , 
U n i v e r s i t y of Agr icu l tu ra l Sciences, 
Gödöllő. 
T h e p r e s e n t vo lume r e p o r t s on t h e 
resul t s a n d methods e l abora t ed d u r -
ing t h e pa s t f i f t een y e a r s in H u n -
gary . 
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H E R E D I T Y 
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C O N T E N T S 
Wallace, H . and Langridge, W . H. R. (Birmingham and Amher s t ) . Differential amphiplas ty 
and the control of r ibosomal R N A synthesis 
Freeman, G . H . and Perkins, Jean M. (Wellesbourne and Birmingham) . Environmenta l and 
genotype-environmenta l components of variability. VIII . Relat ions between genotypes 
g rown in different env i ronments and measures of these envi ronments 
Habgood, R . M. and Hayes, J . D. (Aberystwyth). The inheri tance of resistance to Rhynchospo -
r ium secalis in barley 
Jones, M. E . (Birmingham). T h e population genetics of Arab idops i s thaliana. I. The breeding 
system 
Jones, M. E. (Birmingham). T h e population genetics of Arab idops i s thaliana. I I . Popula t ion 
s t ruc ture 
Jones, M. E. (Birmingham). T h e population genetics of Arab idops i s thaliana. III. T h e effect of 
vernalisat ion 
Simmonds, N . W. (Pentlandfield) . The breeding system of Chenopod ium quinoa . I. Male 
sterility 
Westerman, M. (Birmingham). The effect of X-i r radia t ion on chiasnia frequency in Chor th ippus 
b r u n n e u s 
Murfet, I. C. (Hobart) . F lower ing in Pisum. A three-gene system 
Crowe, L. K . (Reading). T h e polygenic con t ro l of outbreeding in Borago officinal is 
Kayano, Hi rosh i (Fukuoka) . Accumulat ion of B. chromosomes in the germ line of Locusta 
migra tor ia 
Falk, С. T. (New York). T h e combined effects of positive assor ta t ive mating and selection 
O 'Dona ld , Peter (Liverpool). Na tura l selection fo r quant i ta t ive characters 
Review : 
Frankel, О. H . and Bennet, E. (Eds). Gene t ic resources in p l an t s — their explorat ion and 
conservat ion 
Books received 
This Journa l is published b i -month ly in Feb rua ry , April, June, Augus t , October, & December . 
The annual subscription is £8.00 and in the U .S .A . $24.00, single pa r t s £1.75 and in the U.S.A. 
$6.00. Orde r s and subscr ipt ions may be sent to any Bookseller o r direct to the publ i sher : 
L O N G M A N G R O U P L T D - J O U R N A L S DIVISION, 33 Montgomery Street, Ed inburgh 
EH7 5JX 
EUROPEAN SOLONETZ SOILS 
AND THEIR RECLAMATION 
Edi t ed b y I . SZABOLCS 
More t h a n 75 per cent of E u r o p e a n sa l t - a f fec ted soils b e l o n g s to the g r o u p of 
solonetz soils. Exper t s f r o m several E u r o p e a n countries p r e s e n t their p a p e r s in 
this vo lume discussing t h e propert ies , f o r m a t i o n , r e c l a m a t i o n and possibil i t ies 
of u t i l iza t ion of these soils. 
The hook is complemented wi th an e x t r e m e l y useful m a p t o show the d i s t r ibu -
t ion of solonetz and solonetz- l ike soils in E u r o p e . The n e w sys t em for classif ica-
t ion of sal t -effected soils accep ted by t h e In te rna t iona l Soc ie ty of Soil Sciences 
(ISSS) has been applied in t h e legend of t h e map. 
In English • 204 pages • 17 X 25 cm • Cloth 
P. S T E F A N O V I T S 
BROWN FOREST SOILS OF HUNGARY 
Brown fores t soils a m o u n t t o about f o r t y pe r cent in H u n g a r y , consequen t ly , 
H u n g a r y offers a good possibi l i ty for t h e s tudy of t h e s e kinds of soils. The 
au tho r has compiled n u m e r o u s soil m a p s of t h e coun t ry ; t h i s book summar i ze s 
his exper iences presented in an casy- to - read style a m p l y complemented wi th 
detai led descriptions of profi les and w i t h da ta o b t a i n e d in the l a b o r a t o r y 
analyses. 
In English • Approx. 290 pages • 17x25 cm • Cloth 
A K A D É M I A I K I A D Ó 
Publ i sh ing House of t h e H u n g a r i a n A c a d e m y of Sciences 
Budapes t 
Proceedings of the Fifth Meeting 
of the Maize and Sorghum Section 
of EUCARPIA 
B u d a p e s t — M a r t o n v á s á r , H u n g a r y , S e p t . 2 — 5, 1969 
E d i t e d b y I . K o v á c s 
This v o l u m e conta ins t h e t ex t of t h e lec tures de l ive red 
d u r i n g t h e sessions of t h e Meeting. M o s t papers d e a l s 
wi th t h e recent r e s u l t s of the i m p r o v e m e n t of m a i z e 
q u a l i t y b y breeding. A n u m b e r of r e p o r t s analyze t h e 
s i g n i f i c a n c e of the loca l variet ies f o r breeding , as well 
as t h e p r o b l e m s of m a l e s ter i l i ty a n d r e s to r a t i on of f e r -
t i l i t y ; o t h e r s tackle s u c h i m p o r t a n t q u e s t i o n s like b r e e d -
ing f o r r e s i s t ance t o d i f f e r e n t diseases, a n d also d i f f e r e n t 
p r o b l e m s on the c u l t i v a t i o n of ma ize . Special a t t e n t i o n 
is d r a w n t o some of t h e m a i n p rob lems of sorghum b r e e d -
ing a n d seed p r o d u c t i o n . 
In E n g l i s h • 290 p a g e s • 1 7 x 2 5 c m • Cloth 
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Р Е З Ю М Е 
С О Д Е Р Ж А Н И Е Ф О С Ф О Р А , Л И П И Д А И Ф О С Ф О Л И П И Д А В М И О Ф И Б Р И Л Л Я Р Н Ы Х 
Б Е Л К А Х 
С о д е р ж а н и е л и п и д а и фосфора в м и о ф и б р и л л е и а к т и н е 
Ш. ФАЗЕКАШ, В. СЕКЕШИ-ХЕРМАН, Л. ВОДНЯНСКИ 
В р а б о т е и з у ч а л и с о д е р ж а н и е ф о с ф о р а , с у м м ы л и п и д о в и фосфолипидов в м и о ф и б -
р и л л е и а к т и н е . В опыте у с т а н о в л е н о , что м и о ф и б р и л л и а к т и н о б л а д а ю т з н а ч и т е л ь н ы м со-
д е р ж а н и е м л и п и д а , поэтому вес, высчитанный н а основе и з м е р е н и я с о д е р ж а н и я б е л к а , от-
стает от в е с а , измеренного п у т е м г р а в и м е т р и и . Ч а с т ь б и у р е т - н е г а т и в н о г о привеса у с т р а н я -
ется в х о д е очистки м и о ф и б р и л л а , но б о л ь ш у ю ч а с т ь компонентов , с о д е р ж а щ и х фосфор , 
н е л ь з я у с т р а н и т ь о п и с а н н ы м и методами. П р и в е с , о б н а р у ж е н н ы й в актине , ч а с т и ч н о 
у с т р а н я е т с я п р и очистке п у т е м де- и р е п о л и м е р и з а ц и и и у л ь т р а ц е н т р и ф у г и р о в а н и е м , а 
д р у г а я ч а с т ь — обработкой Dowex 50, э к с т р а г и р о в а н и е м в смеси Chi : М е О Н и л и г е л ь -
ф и л ь т р а ц и е й . И з а к т и н а , п о л у ч е н н о г о п у т е м г е л ь - ф и л ь т р а ц и и , м о ж н о и з о л и р о в а т ь о к о л о 
10 п р о ц е н т о в липида . О ж и д а е т с я , что м о л е к у л я р н ы й вес 46 ООО г / м о л , известный до с и х пор, 
о к а ж е т с я н е м н о г о м е н ь ш и м . Изменение в р а з м е р е м о л е к у л ы , у ж е не о б л а д а ю щ е й способ-
ностью к п о л и м е р и з а ц и и а к т и н а , п о л у ч е н н о г о п р и обработке D o w e x 50, м о ж н о о б н а р у ж и т ь 
при I е л ь - ф и л ь т р а ц и и на к о л о н к е Seph . G 2 0 0 ; п и к п е р е д в и н е т с я с л е г к а в п р а в о по с р а в н е -
нию с а к т и н о м , о б л а д а ю щ и м п о л и м е р и з а ц и о н н о й способностью. Л и п и д н ы е к о м п о н е н т ы 
м и о ф и б р и л л а и актина н а в о з д у х е п о д в е р г а ю т с я а в т о о к и с л е н и ю т а к , что их ц в е т и п о л о -
ж е н и е на п л а с т и н к е Т Л Ц и з м е н я ю т с я с о о т в е т с т в е н н о степени о к и с л е н и я ; к а к и о ж и д а л о с ь , 
в м и о ф и б р и л л е м о ж н о б ы л о н а й т и больше , а в а к т и н е меньше к о м п о н е н т о в л и п и д а . П р и 
очищении а к т и н а у м е н ь ш е н и е компонентов л и п и д а приводит к у в е л и ч е н и ю п о л и м е р и з а -
ционной способности , но у с т р а н е н и е л и п и д а , в ы з ы в а ю щ е е н а р у ш е н и е с т р у к т у р ы , п р е к р а -
щает п о л и м е р и з а ц и о н н у ю способность а к т и н а и приводит к гетерогенности б е л к о в о й 
части. 
А Н А Т О М И Я В Е Г Е Т А Т И В Н Ы Х О Р Г А Н О В , Н А К А П Л И В А Ю Щ И Х З А П А С Н Ы Е 
В Е Щ Е С Т В А , I I . С Т Е Б Л И 
Г. Ш. ПАЛИВАЛ, А. К. КАВАТХЕКАР 
И з у ч а л а с ь а н а т о м и я в е г е т а т и в н ы х о р г а н о в , н а к а п л и в а ю щ и х з а п а с н ы е в е щ е с т в а у 
растений Amorphophallus campanulatus и Colocasia esculenta. Оба и м е ю т ТОЛСТЫЙ п е р и д е р м . В 
массивной диффузной п а р е н х и м е имеется н е м н о г о р а з б р о с а н н ы х сосудистых п у ч к о в , боль -
шое к о л и ч е с т в о к р а х м а л ь н ы х зерен и м н о г о ч и с л е н н ы е и з о л и р о в а н н ы е л а т е к с н ы е к л е т к и . 
Р а с с м а т р и в а е т с я их с т р у к т у р а л ь н а я м о д и ф и к а ц и я в связи с в ы п о л н я е м о й ими ф у н к ц и е й . 
О С О Б Е Н Н О С Т И М Е М Б Р А Н Ы У П О Р Ы П Ы Л Ь Ц Е В О Г О З Е Р Н А S O L A N U M D U L C A -
M A R A L: I . 
Р а с п а д м е м б р а н ы 
Б. БАРНАБАШ, Д Ь . ПАЛ 
На о с н о в а н и и у л ь т р а с т р у к т у р н ы х и с с л е д о в а н и и п р е д п о л а г а е т с я , что на месте п о р ы 
п ы л ь ц е в ы х з е р е н ц и т о п л а з м а т и ч е с к и е т р а б е к у л ы , п р о н и з ы в а ю щ и е и н т и н у , а т а к ж е и и х 
в ы п я ч и в а ю щ и е с я и з интины ч а с т и о г р а н и ч и в а ю т с я п л а з м а т и ч е с к о й м е м б р а н о й . Эта г и п о -
т е з а п о д т в е р ж д а е т с я нашими н а б л ю д е н и я м и , в ы п о л н е н н ы м и на п ы л ь ц е в ы х з е р н а х Sola-
num dulcamara L., п о которым в с л у ч а е , когда к а л ь ц и й , обеспечивающий с т а б и л ь н о с т ь э т о й 
м е м б р а н ы , о т т я г и в а е т с я из с т р у к т у р ы мембраны с п о м о щ ь ю с в я з ы в а ю щ и х к а л ь ц и й соедине -
н и й , с т а б и л ь н о с т ь мембраны п р е к р а щ а е т с я . В этом с л у ч а е мембрана р а с п а д а е т с я , а ц и т о -
п л а з м а в е г е т а т и в н о й к л е т к и в ы т е к а е т ч е р е з пору и р а с т е к а е т с я . Н а р я д у с д о к а з а т е л ь с т в о м 
с у щ е с т в о в а н и я м е м б р а н н о й с т р у к т у р ы у поры, н а ш е наблюдение имеет и п р а к т и ч е с к о е 
з н а ч е н и е . Во в р е м я цветения , а т а к ж е в ы б р а с ы в а н и я п ы л ь ц е в ы х з е р е н и з п ы л ь н и к о в н е л ь з я 
п р и м е н я т ь г е р б и ц и д ы , которые с в я з ы в а ю т к а л ь ц и й , о б е с п е ч и в а ю щ и й с т а б и л ь н о с т ь п л а з -
м а т и ч е с к о й м е м б р а н ы , т а к к а к о н и м о г у т п р о н и к н у т ь в п л а з м а т и ч е с к у ю мембрану и н т и н ы , 
р а с п о л о ж е н н о й п о д порой. Т о есть , то пыльцевое з е р н о , у кот орого п л а з м а т и ч е с к а я мем-
б р а н а р а с п а д а е т с я у поры и ц и т о п л а з м а вегетативной к л е т к и в ы т е к а е т ч е р е з пору и р а с т е -
к а е т с я , не способно н и к п р о р а с т а н и ю , ни к о п л о д о т в о р е н и ю . 
В Л И Я Н И Е О Б Р А Б О Т К И ССС Н А С Е Я Н Ц Ы Р А З Н Ы Х К О С Т О Ч К О В Ы Х П О Р О Д 
д . ШУРАНИ 
П р о в о д и л а с ь обработка с е я н ц е в дикой ч е р е ш н и , а т а к ж е а н т и п к и п р е п а р а т о м ССС 
п р и к о н ц е н т р а ц и я х О, 500, 1000, 2 0 0 0 и 4000 р р ш . П е р м а н е н т н о е з а д е р ж и в а ю щ е е в л и я н и е 
р о с т а н а б л ю д а л о с ь т о л ь к о у с о р т о в с большой с и л о й роста ( д и к а я ч е р е ш н я и м и р о б о л а н ) . 
Э ф ф е к т и в н о с т ь ССС к о р р е л и р о в а л а с силой роста . П о л о ж и т е л ь н а я к о р р е л я ц и я н а б л ю д а -
л а с ь т а к ж е м е ж д у з а д е р ж к о й р о с т а с т е б л я и у в е л и ч е н и е м с о д е р ж а н и я с ы р о г о б е л к а . 
М Е Т О Д В Ы Б О Р А С У Щ Е С Т В Е Н Н Ы Х П Р И З Н А К О В 
Ш. ЙОЖА 
И з у ч а я н е с к о л ь к о п р и з н а к о в , более или м е н е е и з м е н я ю щ и х с я в з а в и с и м о с т и д р у г от 
д р у г а , оказалось , ч т о некоторые и з н и х вероятно м о ж н о выпустить без п о т е р и з н а ч и т е л ь н о й 
и н ф о р м а ц и и . Р е д у к ц и я числа п р и з н а к о в в этом с м ы с л е я в л я е т с я о ч е н ь ж е л а т е л ь н о й с о 
м н о г и х точек з р е н и я . Несмотря на э т о в с п е ц и а л ь н о й л и т е р а т у р е нет п р и е м л е м о г о метода д л я 
в ы б о р а н е с у щ е с т в е н н ы х п е р е м е н н ы х . В данной р а б о т е п о к а з а н ы основные п р и н ц и п ы о д н о г о 
в о з м о ж н о г о м е т о д а . 
Д Е Й С Т В И Е Ц И Т О С Т А Т И Ч Е С К О Г О Д И Б Р О М О М А Н Н И Т О Л А Н А С И Н Т Е З 
П Р О Т Е И Н А В М И Ц Е Л И И B O T R Y T I S C I N E R E A И S C L E R O T I N I A T R I F O L I O R U M 
Л . ДЬ. САБО, Л . ХОЛЛИ, Л. ХОРВАТ, Б. И. ПОЖАР 
На к у л ь т у р е м н ц е л и я д в у х и з у ч а е м ы х м и к р о г р и б о в — фитопатогенов : B o t r y t i s ci-
n e r e a Pers . ( деутеромицеты) и S c l e r o t i n i a t r i f o l i o r u m Er iks s . ( а с к о м и ц е т ы ) а в т о р ы д о к а -
з ы в а ю т в л и я н и е ц и т о с т а т и ч е с к о г о д и б р о м о м а н н и т о л а на у в е л и ч е н и е у р о в н я б е л к о в о г о 
г з о т а по о т н о ш е н и ю к с о д е р ж а н и ю с у х о г о вещества п у т е м и з м е р е н и я и н к о р п о р а ц и и р а -
д и о а к т и в н о г о у г л е р о д а , м а р к и р у ю щ е г о глицин в п р о т е и н а х м и ц е л и я . Х а р а к т е р н о , что 
д и б р о м о м а н н и т о л у в е л и ч и в а л о т н о ш е н и е б е л к о в о г о азота к с о д е р ж а н и ю сухого в е щ е -
с т в а п р и всех п р и м е н е н н ы х к о н ц е н т р а ц и я х , тогда к а к в д р у г и х о п ы т а х у г н е т а л с и н т е з 
д е з о к с и р и б о н у к л е и н о в о й к и с л о т ы . Б о л е е чем 20 п р о ц е н т н о е изменение в п р о п о р ц и и п р о -
т е и н о в о й ф р а к ц и и я в л я е т с я в а ж н ы м и с т е о р е т и ч е с к о й т о ч к и з р е н и я . 
П Р И М Е Н Е Н И Е К В А Н Т И Т А Т И В Н О Г О А Н А Т О М И Ч Е С К О Г О М Е Т О Д А 
Д Л Я С Р А В Н Е Н И Я С О Л О М Ы Н Е К О Т О Р Ы Х С О Р Т О В П Ш Е Н И Ц Ы 
Й. ШТИБЕР 
А в т о р исследовал с о р т а венгерской п ш е н и ц ы Б а н к у т и 1201 и итальянской С а н - П а с т о -
ре, п р и м е н и в метод с р а в н и т е л ь н о й к в а н т и т а т и в н о й анатомии. Б ы л о определено, что у Сан-
Пасторе д л и н а волокон б о л ь ш е . Автор, совместно с с о т р у д н и к о м , вычислив р а з р а б о т а н -
ный ими ф а к т о р устойчивости (Т-фактор) п о к а з а л и , что способность к полеганию у пшени-
цы С а н - П а с т о р е н и ж е . Все эти р е з у л ь т а т ы в в и д у небольшого количества и с с л е д о в а н н ы х 
э к з е м п л я р о в (по 2 э к з е м п л я р а от сорта), в п е р в у ю очередь х а р а к т е р и з у ю т о т д е л ь н ы е ин-
д и в и д у у м ы ; д л я обобщения необходимо п р о в е с т и больше исследований . В д а н н о й статье 
автор , в п е р в у ю очередь, х о т е л показать метод . Анатомический метод, повидимому , м о ж е т 
быть п р и г о д н ы м для ч и с л о в о г о в ы р а ж е н и я с к л о н н о с т и пшениц к полеганию и д л я и х груп-
пировки . А в т о р приводит р а з л и ч н ы е о п р е д е л е н и я и з а к л ю ч е н и я по поводу з а к о н о м е р н о с т и 
изменения д л и н ы волокна и объема клеточной стенки . 
О Б Р А З О В А Н И Е П Ы Л Ь Ц Е В Ы Х Т Р У Б О К У Г Р У Ш И 
й. НИЕКИ 
В 1968 и 1969 гг. у с о р т о в г р у ш и «Clapp kedvel t je» и «Vilmos» были и з у ч е н ы : з ависи-
мость м е ж д у образованием пыльцевых т р у б о к и к о н ц е н т р а ц и е й сахарозы, п р о д о л ж и т е л ь -
ность о б р а з о в а н и я п ы л ь ц е в ы х т р у б о к и в л и я н и е т е м п е р а т у р ы . Оба сорта о б р а з о в а л и 
м а к с и м а л ь н ы й процент т р у б о к при к о н ц е н т р а ц и и с а х а р о з ы в 15 процентов. М е ж д у про-
центом о б р а з о в а в ш и х с я п ы л ь ц е в ы х т р у б о к и п р о д о л ж и т е л ь н о с т ь ю п р о р о с т а н и я п ы л ь ц ы 
о б н а р у ж е н а линейная к о р р е л я ц и я . О б р а з о в а н и е пыльцевых т р у б о к достигало м а к с и м у м а 
за 120 и 160 минут, соответственно. З а в и с и м о с т ь м е ж д у р а т о й образования п ы л ь ц е в ы х 
т р у б о к и температурой м о ж н о и л л ю с т р и р о в а т ь оптимальной к р и в о й . О п т и м а л ь н а я темпе-
р а т у р а д л я образования п ы л ь ц е в ы х т р у б о к б ы л а 23°С д л я с о р т а «Clapp k e d v e l t j e » и 25°С 
д л я с о р т а «Vilmos». 
Н О В Ы Й И С К У С С Т В Е Н Н Ы Й Г И Б Р И Д М Е Ж Д У Р О Д А М И F E S T U C A И L O L I U M 
( F E S T U C A P R A T E N S I S H U D S . X L O L I U M T E M U L E N T U M L.) 
Л. ХЕСКИ 
В 1969 и 1970 гг . б ы л и скрещены в и д ы и з д в у х родов в различных к о м б и н а ц и я х . 
П о с л е искусственной к а с т р а ц и и , и з о л я ц и и и о п ы л е н и я ц в е т к о в часть г и б р и д н ы х эмбрио-
нов в о с п и т ы в а л а с ь in v i t r o , гибриды получены в н е с к о л ь к и х в а р и а н т а х , один и з к о т о р ы х 
о к а з а л с я особенно ценным. Эта м е ж р о д о в а я ф о р м а была п о л у ч е н а от с к р е щ и в а н и я F . pra-
tensis (2 x ) и L. temulentum (2 x ). В статье п р е д с т а в л е н ы н а б л ю д е н и я , связанные с г и б р и д а м и . 
В А Ж Н О С Т Ь В З А И М О Д Е Й С Т В И Я В П О В Ы Ш Е Н И И С О Д Е Р Ж А Н И Я П Р О Т Е И Н А 
У М У Т А Н Т Н Ы Х П О П У Л Я Ц И Й 
Я. СИРТЕШ 
Д л я того чтобы и н д у ц и р о в а т ь г е н о т и п и ч е с к у ю изменчивость по с о д е р ж а н и ю про-
теина , о зимый ячмень с о р т а «Хорпачи кетшорош» с н и з к и м с о д е р ж а н и е м п р о т е и н а был 
п о д в е р г н у т обработке ЭМС. С о д е р ж а н и е протеина и з у ч а л о с ь на р а с т е н и я х М2 с 
ф е р т и л ь н о с т ь ю колоса 9 0 — 1 0 0 % и их л и н и я х М 3 . Среднее с о д е р ж а н и е протеина в п о п у л я -
ции М2 и М 3 было на 2 9 % выше, чем в к о н т р о л е с низким с о д е р ж а н и е м протеина (11 ,2%) . 
В генетически гетерозиготной п о п у л я ц и и м у т а н т о в в а р и а н с а взаимодействия м е ж д у гено-
типом и годом была з н а ч и т е л ь н о высокой по с р а в н е н и ю с в а р и а н с а м и генотипа и ошибки. 
Поэтому , в этой п о п у л я ц и и от селекции мог о ж и д а т ь с я т о л ь к о средний п р о г р е с с . Затем 
м у т а н т н а я п о п у л я ц и я была р а з д е л е н а на п о п у л я ц и и п о взаимодействию м е ж д у г е н о -
т и п о м и годом ( н и з к о е и исходное) . Среднее с о д е р ж а н и е протеина об е их п о п у л я ц и й 
о с т а в а л о с ь с о в е р ш е н н о одинаковым, н о п р е д с к а з а н н ы й генетический п р о г р е с с у л у ч ш и л с я , 
в о ч е н ь высокой с т е п е н и у п о п у л я ц и и с низким взаимодействием . Э ф ф е к т и в н а я с е л е к ц и я , 
т а к и м образом, т р е б у е т не только б л а г о п р и я т н о й с р е д н е й л и н и и , но т а к ж е и низкого в з а и -
м о д е й с т в и я м е ж д у генотипом и г о д о м . 
Н О В Ы Й М Е Т О Д Н А Б Л Ю Д Е Н И Я З А Р О Е М О Л Ё Н К И ( E P I C O M E T I S H I R T A P O D A ) 
Ф. КОЗАР 
В течение 1 9 7 0 — 1 9 7 1 годов с ц е л ь ю изучения д и н а м и к и роения л и ч и н о к . E . l i ir ta в ы -
р а б о т а н новый м е т о д прогноза с п о м о щ ь ю цветной л о в у ш к и , состоящей и з сосуда , н а п о л -
н е н н о г о п о д к р а ш е н н о й в синий цвет в о д о й . П р и и с п ы т а н и и синий цвет, п о х о ж ы й на о к р а с -
к у в а с и л ь к а , у д а ч н о п р и м а н и в а л в р е д и т е л е й . Б е л ы й , ж е л т ы й , зеленый и к р а с н ы й цвета не 
о к а з а л и п р и м а н н о г о в л и я н и я . Сосуд синего цвета способствовал с б о р у и р а з н ы х в и д о в 
H y m e n o p t e r a , в с т р е ч а ю щ и х с я во ф р у к т о в о м саду. Н а у л о в в з н а ч и т е л ь н о й мере в л и я л и 
м и к р о э к о л о г и ч е с к и е у с л о в и я , поэтому необходимо п р и м е н я т ь больше л о в у ш е к д л я и з у ч е -
н и я р а с п р о с т р а н е н и я E . h i r ta в д а н н о й к у л ь т у р е . 
В Л И Я Н И Е И Н Т Е Н С И В Н О С Т И С В Е Т А НА П Р О Д У К Т И В Н О С Т Ь Т О М А Т О В ( L Y C O -
P E R S I C U M E S C U L E N T U M AIILL.) 
С. Р. БАРООВА, к . САС, И. ХОРВАТ 
У двух с о р т о в томата, в ы р а щ е н н ы х в поле п р и д в у х в а р и а н т а х интенсивности 
о с в е щ е н и я , и з у ч а л о с ь содержание х р о л о ф и л л а , вес с у х о г о вещества, н а к о п л е н и е у г л е в о -
д о р о д о в и азота. П р и высокой и н т е н с и в н о с т и о с в е щ е н и я у в е л и ч и л и с ь вес с у х о г о вещества , 
с о д е р ж а н и е х л о р о ф и л л а и у г л е в о д о р о д о в , но у м е н ь ш и л о с ь с о д е р ж а н и е а з о т а в р а с т е н и я х . 
С о р т а «Кечкеметский консервный» и «Кечкеметский к а р л и к о в ы й » п о к а з а л и с р а в н и т е л ь н о 
л у ч ш у ю п р о д у к т и в н о с т ь при самой н и з к о й и н т е н с и в н о с т и освещения в у с л о в и я х з а т е н е -
н и я . 
M C C C C L X X I I — M D C C C C L X X I I 
HOC•VOLVMEN 
ANNO QVINGENTESIMO 
ARTIS TYPOGRAPHICAE 
IN HYNGARIAM • DEDVCTAE 
CONFECTVM 
P I I S • M A N I B V S 
TYPOGRAPHY 
A N D R E A E H E S S 
O F F I C I N Á É • T Y P O G R A P H I C A E 
I N • H V N G A R I A • P R I M A E 
C O N D I T O R I S 
EDITORES 
ACTORVM • AGRONOMICORYM 
A C A D E M I A E • S C I E N T I A R V M • H V N G A R I C A E 
D - D - D 
W E O F F E R T H I S COPY O F O U R P E R I O D I C A L W I T H T R I B U T E I N COM-
M E M O R A T I O N TO A N D R Á S H E S S P R I N T E R W H O 500 Y E A R S AGO 
I N 1472 I N H U N G A R Y E S T A B L I S H E D T H E F I R S T P R I N T I N G H O U S E . 
The Editors 
Acta Agronomica Academiae Scientiarum Hungaricae, Tomus 21 (3 — 4), pp. 297—312 (1972) 
P H O S P H O R U S - , L I P I D - A N D P H O S P H O L I P I D 
C O N T E N T O F M Y O F I B R I L L A R P R O T E I N S . I 
L I P I D - A N D P H O S P H O R U S C O N T E N T 0 1 M Y O F I B R I L A N D A C T I N 
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S . FAZEKAS, V . S Z É K E S S Y - H E R M A N N , L . VODNYÁNSZKY 
I N S T I T U T E O F M E D I C A L B I O C H E M I S T R Y , S E M M E L W E I S U N I V E R S I T Y O F M E D I C I N E , B U D A P E S T 
T h e p a p e r dea ls w i t h t h e p h o s p h o r u s - , t o t a l l ip id- a n d phospho l ip id con ten t 
of myof ib r i l a n d ac t in . I n t h e a u t h o r s ' e x p e r i m e n t s m y o f i b r i l and ac t in w e r e f o u n d to 
con t a in a cons iderable a m o u n t of l ipid, so the weight c a l cu l a t ed on t h e bas i s of the 
m e a s u r e d p ro t e in c o n t e n t was lower t h a n t h e g r a v i m e t r i c va lue . A p a r t of t h e b iu re t 
nega t ive we igh t su rp lus is r emoved w h e n t h e m y o f i b r i l is pur i f ied , b u t m o s t of the 
c o m p o n e n t s con ta in ing p h o s p h o r u s c a n n o t be r e m o v e d b y t h e m e t h o d s descr ibed . 
T h e su rp lus we igh t f o u n d in ac t in is r e m o v e d dur ing t h e pur i f i ca t ion p a r t l y b y de-
and r e p o l y m e r i z a t i o n a n d u l t r a e e n t r i f u g i n g , p a r t l y b y D o w e x 50 t r e a t m e n t , ex t rac-
t ion w i t h a m i x t u r e of Chi : MeOH, or gel f i l t r a t ion . F r o m t h e act in o b t a i n e d b y gel 
f i l t r a t i o n some 10 p e r c e n t l ipid can be i so la ted . T h u s , t h e molecular w e i g h t a t p resen t 
t h o u g h t to be 46000 g /mol is p r o b a b l y s o m e w h a t lower . I n the molecu la r we igh t of 
ac t in o b t a i n e d by D o w e x 50 t r e a t m e n t a n d no longer possess ing a po lymer i z ing abil i ty 
th is change can be o b s e r v e d dur ing gel f i l t r a t i o n on a S e p h . G. 200 co lumn , if t h e peak 
sh i f t s s l ight ly t o t h e r i g h t c o m p a r e d to t h a t of t h e po lymer iz ing ae t i n . T h e lipied 
c o m p o n e n t s of m y o f i b r i l a n d ac t in au toox id ize in t h e o p e n air , t h u s t h e i r colour as 
well as the i r pos i t ion shown on the T L C p l a t e change a c c o r d i n g to the degree of oxida-
t i o n ; myof ib r i l c o n t a i n s more , and ac t in less lipid c o m p o n e n t s — as w a s t o be ex-
pec ted . Dur ing the p u r i f i c a t i o n of a c t i n t h e decrease of l ipid c o m p o n e n t s resu l t s in 
an increased p o l y m e r i z a t i o n abi l i ty , b u t t h e r emova l of l ip ids , which cause s t h e dis-
i n t eg ra t i on of t h e s t r u c t u r e , p u t s an end to the p o l y m e r i z a t i o n abi l i ty of a c t i n and 
l eads to t h e h e t e r o g e n e i t y of t h e p ro t e in f r ac t ion . 
Introduction 
A v a s t l i t e r a t u r e dea ls w i t h t h e p h o s p h o r u s m e t a b o l i s m of t h e muscle , 
a n d t h e r e a re a b u n d a n t d a t a on i ts p h o s p h o r u s a n d l ip id con t en t t o o , t h o u g h 
t h e y are — as y e t — n o t su f f i c i en t ly de ta i l ed and d i f f e r e n t i a t e d . I t w a s only 
in t h e l as t t e n or f i f t e e n y e a r s t h a t t h e d e t e r m i n a t i o n of t h e ca t egor i e s and 
a m o u n t s of musc le l ipids b e c a m e poss ible by a p p l y i n g m o r e r e f i n e d m e t h o d s 
of d i f f e r e n t i a t i o n — such as pape r - , l aye r - a n d c o l u m n c h r o m a t o g r a p h y , so lvent 
complexes a n d specif ic r eac t ions . T h o u g h earl ier t h e musc le s had b e e n t h o u g h t 
t o c o n t a i n v e r y l i t t le - if a n y — lipids, a n d " f a t t y m u s c l e " t o be a d e g e n e r a t i v e 
p h e n o m e n o n , t h e idea t h a t muscles also con ta in a cons iderable a m o u n t of 
l ipid r ecu r r ed m o r e a n d m o r e def in i t e ly , however , wh i l e t h e earlier s t a t e m e n t 
was cons idered r i gh t i t w a s f o u n d t h a t " T h e i n t r ace l l u l a r muscle l ip ids a re no t 
u s e d as a n e t source of f u e l fo r t h e inc reased energy m e t a b o l i s m of t h e c o n t r a c t -
ing musc le . I t seems p a r a d o x i c a l t h a t t h e i n t r ace l lu l a r muscle l ip ids should 
se rve as an ene rgy r e se rvo i r . . . " ( M A S A R O 1 9 6 7 ) . 
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Many a u t h o r s took par t in detect ing t h e muscle lipids a n d their compo-
n e n t s and developing the su i t ab le methods ( M A R I N E T T I et al. 1957, G R A Y 
M A C F A R L A N E 1 9 6 1 , MASARO 1 9 6 7 , MASARO et al. 1 9 6 4 , F R Ö B E R G 1 9 6 7 , K O S T -
R I K I N A E P S T E I N 1965). The f a t t y acid composi t ion of muscle l ipids has been 
de t e rmined in va r ious muscles ( C R A W F O R D et al. 1970, D V O R Á K O V Á B A S S 1970a, 
D V O R Á K O V Á — B A S S 1970b, O W E N S A N G E L I N I 1970, SIMON R O U S E R 1969). 
The f indings suggest t h a t t h e lipids and phosphol ipids m a y have an 
i m p o r t a n t role in some c o m p o n e n t s of the muscle , such as: m i tochondr ium, 
microsoma, sa rcoplasmat ic r e t i cu lum, nucleus a n d cell m e m b r a n e . 
The presence of lipids in t h e myofibri l was f i rs t sugges ted by S Z E N T -
G Y Ö R G Y I (1951), t h e n G U B A (1954) and G A R A M V Ö L G Y I — G U B A (1967) published 
d a t a confirming t h e lipid con t en t of myofibri l . G U B A (1967) f o u n d a 5 per cent 
lipid content in t h e fibrilline i tself (a myof ibr i l la r protein isola ted by him). 
I n cont ras t t o the vast n u m b e r of l i t e ra ry da ta concerning the phos-
p h o r u s metabol ism of the muscle, ha rd ly any d a t a are avai lable on the phos-
p h o r u s metabol ism and absolute phosphorus c o n t e n t of the myof ibr i l . D a t a on 
t h e absolute phospho rus con t en t of myofibr i l conta in con t r ad i c to ry results, 
s ince t h e au thors s t a r t f rom d i f f e r en t aspects and set d i f f e ren t aims when 
t r y i n g to decide t h e question. T h e phosphorus con t en t of myof ibr i l l a r proteins 
too is discussed on ly in two pub l ica t ions ( M A R I N E T T I et al. 1 9 5 7 , L Y N N 1 9 6 5 ) ,  
while changes in t h e phosphorus c o n t e n t have been dealt with b y m a n y authors . 
For analy t ica l reasons t h e ear l ier data on t h e to ta l lipid c o n t e n t of muscle 
were no t reliable. Whi le earlier a u t h o r s repor ted a 0.2—2 per cen t lipid conten t , 
r ecen t de te rmina t ions give a c c o u n t of 6 8 pe r cent (MARINETTI et al. 1957,  
S E R A Y D A R I A N — M O M M A E R T S 1 9 6 5 ) . The difficult ies of de te rmina t ion are f u r t h e r 
increased by p rob lems of i so la t ion and analysis when the l ipid content is 
e x a m i n e d in some subcellular u n i t s of the muscle . 
The only in fo rmat ion on t h e lipid con ten t of myof ibr i l was given by 
G R A Y M A C F A R L A N E (1961) w h o found 2 0 per cent lipid in t h e muscle myo-
f ibr i l . The lipid c o n t e n t of myof ib r i l l a r proteins has not suf f ic ient ly been s tud-
ied; sporadical d a t a of varying rel iabi l i ty e i ther deny the low a m o u n t of lipid 
p r o v e d to occur in t h e s t ruc ture pro te ins or consider it a con t amina t ion . Obser-
v a t i o n s made in t h e last several yea r s at our I n s t i t u t e in t h e course of prote in 
isolat ion proved t h e presence of l ipids. From t h e myofibri l lar p ro te ins — when 
dia lyzed against an adequa te so lu t ion low-molecular-weiglit components of 
non-pro te in n a t u r e get into t h e dialyzing solut ion, which in t h e ul t raviole t 
spec t ra l range h a v e a character less f la t spect re showing no m a x i m u m . Low-
molecular-weigli t components isolable f rom ac t in during pur i f ica t ion were 
discussed earlier (FAZEKAS et al. 1967a). 
The present p a p e r gives f u r t h e r da ta on t h e absolute phospho rus content 
of myofibr i l and myofibri l lar p ro te ins , and on t h e amount a n d composit ion 
of lipid componen t s . 
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Material and Method 
A pur i f i ed myof ib r i l suspension w a s p repa red f r o m t h e back- and leg muscles of f o u r 
m o n t h s old r a b b i t s by t h e m e t h o d of PERRY—CORSI (1958). 
Actin preparations. T h e polymer iz ing t r opomyos in f ree G-aet in w a s obta ined f r o m 
aceton p o w d e r t h r o u g h e x t r a c t i o n wi th C 0 2 - f r e e icy dis t i l led w a t e r (DRABIKOWSKI—GERGELY 
1962, MARTONOSI 1962), po lymer iza t ion w i t h 0.3—6 m M MgCl2 , and dya l iza t ion in t h e 
presence of 2 . 5 X L 0 ~ 4 M 2 - m e r c a p t o e t h a n o l a f t e r MARTONOSI (1962). " F r e e " nucleotid- a n d 
phosphorus c o n t e n t s of p r o t e i n solutions were removed b y Dowex I I - X - 8 t r e a t m e n t (DRABI-
K O W S K I — P I S A R E K 1 9 6 4 ) . 
Act in conta in ing m i n i m u m q u a n t i t i e s of p h o s p h o r u s and lipid w a s obta ined a f t e r 
po lymer iza t ion and depo lymer iza t ion b y D o w e x I I -X-8 t r e a t m e n t (ASAKURA 1961a) w i t h o u t 
gel f i l t r a t ion . Dowex 5 0 x 4 t r e a t m e n t was appl ied to r e m o v e c o n t a m i n a t i o n f r o m the su r f ace 
of the b iva l en t ca t ions a n d o the r molecules as suggested b y DRABIKOWSKI—PISAREK (1964). 
The p H - v a l u e of the D o w e x 50 suspension was f ixed a t 7.2 i m m e d i a t e l y before use, a n d 
cca. 1—2 m g suspension w a s added to e a c h m l pro te in (wh ich contains 3—6 mg/ml p ro t e in ) , 
t hen , i m m e d i a t e l y a f t e r h a v i n g been m i x e d , cen t r i fuged cold (5 minu te , 1 000g). By r e p e a t e d 
t r e a t m e n t s t h e lipid c o n t e n t was reduced t o 7—10 p e r c e n t , and the p h o s p h o r u s conten t t o 
3.7 — 4 g a t o m / m o l pro te in (60 000 g)*, when t h e po lymer iz ing abi l i ty still r e m a i n e d u n c h a n g e d . 
T h e n the u l t ra -v io le t a b s o r p t i o n value of 1 m g act in co r r e sponded to an E 2 9 0 va lue of 1.095 
in case of p H 13 (if t he p ro t e in con ten t was de t e rmined b y the K j e l d a h l me thod) . Spec t r a l 
charac ter i s t ics and J E s pec t r a are i den t i ca l w i th t hose described earl ier (FAZEKAS et al. 
1967b). 
F ina l ly , t he ac t in w a s pur i f ied b y gel f i l t r a t ion ou a Sephadex G 200 co lumn (on s t a n -
da rd co lumn 2 . 3 x 5 2 cm). T h e Sephadex c o l u m n was e q u i l i b r a t e d wi th a m i x t u r e of 2.5 X 10 
M A T P a n d 2 . 5X 1 0 - 4 M 2 - m e r c a p t o - e t h a n o l and e l u a t e d w i th the same solut ion. ( F r o m a 
prote in so lu t ion of 5—6 m g / m l concen t r a t i on m a x i m u m 12 m l can be p laced on the co lumn . ) 
The elut ion m a x i m u m of a c t i n was ob t a ined a t an e lut ion c o n s t a n t (kD-va lue ) of 0.82. E l u t i o n 
cons t an t s ( k D ) were ca l cu l a t ed by GELLOTTE (1960). 
T h e homogeneous ac t i n* was i so la ted wi th an e x t r a c t i n g solut ion conta in ing A T P 
according to t h e m e t h o d of REES—YOUNG (1967). The e x t r a c t i n g solut ion con ta ined 5 x 10 ~4 M 
A T P , 5 x 10~ 4 M 2 -mercap to -e thano l and 2 x 10" 4 M Ca ion . The act in w a s gel f i l t r a ted f r o m 
the s t a n d a r d i z e d co lumn wi th an e lua t ing solut ion used b y REES—YOUNG (1967). P o l y m e r -
izing act in f r ac t i ons were ob ta ined a t p e a k I I I , a t a k D - v a l u e of 0.81 — 0.83. 
F r o m a myof ib r i l l a r suspension t h e ac t in was o b t a i n e d f rom t h e myof ib r i l l a r r e s i due 
t r ea t ed f o u r t imes wi th t h e myosin e x t r a c t i n g solut ion of HASSELBACH—SCHNEIDER (1951) 
b y the m e t h o d of MARUYAMA (1966), a n d w i t h an e x t r a c t i n g solution con ta in ing ATP a f t e r 
HAMA et al. (1965) r e spec t ive ly , then p u r i f i e d . In b o t h cases large a m o u n t s of myof ib r i l l a r 
suspensions were used, s ince t h e above m e t h o d s yield — a t a ve ry low degree of eff iciency — 
small q u a n t i t i e s of " p u r e " ac t in . 
T h e q u a n t i t a t i v e de t e rmina t i on of t h e init ial m a t e r i a l was pe r fo rmed b y the concen t r a -
t ion of an a l iquo t solut ion and drying a t 105°; t hen , a f t e r t h e isolat ion a n d dia lyzat ion of 
the ind iv idua l f r ac t ions t h e procedure was t h e same as be fo re . The l ip id-f ree prote in i so la t ed 
f rom the f r a c t i o n s were r epea t ed ly d ia lyzed , t h e n dr ied in a v a c u u m t h e r m o s t a t over cc. 
H 2 S 0 4 , a n d g rav ime t r i ca l ly measured . T h e pro te in c o n t e n t was d e t e r m i n e d — f rom t h e 
ni t rogen c o n t e n t measu red b y the K j e l d a h l m e t h o d — e i t h e r by GOA's mic rob iure t m e t h o d 
(1963), or spec t ropho tome t r i ca l l y , f rom t h e ex t inc t ion coef f ic ien t measu red a t 280 nm ( p H 7) 
and 290 n m ( p H Í3) respec t ive ly . 
Lipid extraction. F r o m pur i f ied myof ib r i l , and ac t i n p r e p a r a t i o n s respect ively, t h e 
lipid was e x t r a c t e d w i th FOLCH'S so lut ion (1952) m o d i f i e d b y FOLCH et al. (1957). The f i r s t 
ex t r ac t ion w a s made w i th a 10 vol. so lu t ion dur ing one a n d a half days, t h e second with 8 vo l . 
in one and a half days , while the t h i rd ex t r ac t i on was m a d e with a 5 vol . solution for o n e 
day . T h u s t h e ex t r ac t i on t a k e s four or f i v e days . The e x t r a c t s usual ly c o n t a i n an ins ign i f i can t 
a m o u n t of b iu r e t posi t ive subs tance called crude l ipid. T h e ex t rac t s were distilled d ry in a 
ro t a ry e v a p o r a t o r , reso lved in ' a 20 vol. so lu t ion of ch lo ro fo rm: m e t h a n o l (2 : 1 v/v), c en t r i -
fuged, and t h e n the b i u r e t posi t ive s u b s t a n c e p r e c i p i t a t e d . The p rocedure involves a s u b -
s tan t ia l loss of ma te r i a l . A considerable p ropor t ion of u n s a t u r a t e d l ipids was removed b y 
washing w i t h wa te r , t h e r e f o r e the above m e t h o d had t o b e completed b y o t h e r me thods a n d 
modi f ica t ions . They will b e discussed t o g e t h e r wi th t h e respect ive p r e p a r a t i o n s . 
Lipid extraction from dry gel. I n some cases t h e dya l i zed f rac t ions , or pro te in p r e p a r a -
* T h e molecular we igh t of ac t ins ob ta ined w i t h o u t gel f i l t r a t ion was de te rmined i n 
60 000 g according to an earlier ca lcu la ted value. 
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tions were t r e a t e d — af ter p e r f e c t concen t ra t ion in a vacuum t h e r m o s t a t , or d r y i n g a t 105 °C 
— with a n ex t rac t ing so lu t ion of chloroform : methanol : w a t e r (65 : 33 : 2, v /v /v ) . F rom 
the dry gel usua l ly prote in-f ree , b iuret nega t ive lipids are ob t a ined , though of a m u c h lower 
quan t i ty t h a n when e x t r a c t e d f r o m wet p r e p a r a t i o n s . 
Nuc l eo t i de de t e rmina t ion in actin p r e p a r a t i o n s was car r ied out by t h e m e t h o d of 
ASAKURA (1961B). First t he f r ee nucleotide w a s removed f r o m the actin solut ions , t h e n the 
ac t in-bound nucleot ide was re leased with pe rch lo r i c acid. The perchlor ic acid w a s removed 
by K O H prec ip i t a t ion f r o m an icy solution a n d centr i fuging. Final ly , the nuc leo t ide was 
de termined b y spec t ropho tome t ry . The p u r i t y of t h e nucleotide was controlled in one or two 
cases b y s e p a r a t i o n on a D o w e x I I -X-8 ( fo rm CI) column. 
T h e t o t a l phosphorus c o n t e n t of t he s a m p l e s was d e t e r m i n e d a f te r d e s t r u c t i o n in a 
m i x t u r e o f c c . H 2 S 0 4 : H N 0 3 ( 1 : 2, v / v ) a c c o r d i n g t o FISKE— SUBBAROV ( 1 9 2 5 ) , b u t t h e 
f inal r e d u c t i o n (to a vo lume of 1 ml/10 ml) w a s achieved b y ascorbic acid t r e a t m e n t af ter 
LOWRY et al. ( 1954) . 
The chol in content was de te rmined by t h e me thod of APPLETON et al. (1953). T h e aliquot 
was t aken f r o m the hydro lysa t e a n d the HCl concen t ra t ion r educed th rough d i lu t ion to 2 N; 
then the o rgan i c acids were e x t r a c t e d f i rs t w i t h 0.4 ml n - b u t a n o l , then wi th 3 X 2 ml iso-
butanol pe r m l , and the chol in in the aqueous res idue was de t e rmined . 
The l ip ids were s e p a r a t e d b y th in- layer c h r o m a t o g r a p h y , a f t e r WAGNER et al. (1961); 
or were deve loped either wi th a m i x t u r e of c h l o r o f o r m : me thano l : 25% N H 3 (17 : 7 : 1, v/v/'v) 
according t o CUZNER— DAVISON (1966); o r f i r s t the phosphol ip ids were deve loped with 
SKIPSKI et all s (1963) sys tem b y a stepwise d e v e l o p m e n t m e t h o d , and the n e u t r a l lipids led 
on. The c h r o m a t o g r a m s were coloured with iod ine vapour (BRANTE 1949), or 0.01 per cent 
rhodamine G and detected in ul tra-violet l i g h t , while in o t h e r cases they b e c a m e visible 
af ter hav ing been charred w i t h 40 per cent H 2 S 0 4 and heated t o 250 °C. 
Results 
Phosphorus- and nucleotide content of myofibril. Myofibri l dr ied a t 105 °C 
•was f o u n d t o contain an average a m o u n t of 660 /tg/g (21.5 micromol) phos-
phorus. T h e nucleotide c o n t e n t as well as the phosphorus con ten t ex t r ac t ed 
with perchlor ic acid were de te rmined . T h e results are shown in Tab le 1. 
Table 1 
Phosphorus and nucleotide content of myofibrillar suspension in 1 g dry matter 
T r e a t m e n t 
P-content 
microatom/g 
Nucleotide c o n t e n t 
micromol/g 
P-content a f t e r 
perchloric acid 
extract ion 
microatom/g 
P-content a f t e r 
5 days dialysis 
microatom g 
l 20.7 1.45 16.2 16.1 
2 21.8 1.8 17.1 18.0 
3 22.0 1.55 18.0 17.7 
Mean 21.5 1.6 17.1 17.1 
The exper imenta l d a t a show t h a t n o more phosphorus can be r emoved 
by dialysis f r o m the res idue ext rac ted w i t h perchloric acid, and a considerable 
amoun t (550 /tg = 16.2 18.0 microa tom/g) of phosphorus is left b e h i n d af ter 
drying a t 105 °C. Only one quar te r of one f i f th of t h e phosphorus con t en t is 
nucleot ide.* 
* The nucleot ide c o n t e n t of myofibri l w a s earlier measu red by PERRY (1952) who 
determined a n acid-labile p h o s p h a t e by a seven m i n u t e hydrolys is and found it t o be 90— 
140 g P/g. W h e n converted i n t o A T P this a m o u n t agrees w i t h o u r results. 
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Total lipid-, phospholipid- and phosphorus content of myofibril. Ex t r ac t i ons 
were m a d e f r o m myof ib r i l wi th Fo lch ' s solution on t h r e e successive occasions, 
and t h e ex t rac tab le lipid conten t c o m p u t e d af te r concen t ra t ing a n d redissolv-
ing t h e lipids, in a 20 vol. mix tu re of ch lo ro fo rm:me thano l (2 : 1, v /v ) . 1200 mg 
t o t a l l ipids were s epa ra t ed on silica gel column a n d only 148 mg (12 per cent) 
of t h e m were found to conta in phosphorus . 
Table 2 
Lipid content in purified myofibrillar suspension. Extraction: with modified FOLCH (1957) solution 
Trea tmen t 
Percentage of ext rac ted lipid 
I . 
14.4 
17.7 
19.0 
6.0 
9.11 
I I . 
3.2 
2.3 
0.8 
0.2 
2—0 
i n . 
0.017 
0.01 
0.01 
Total lipid 
% 
17.6 
20 .0 
19.8 
6.2 
11.1 
Table 3 
Total lipid and phospholipid content* in purified myofibrillar suspension after repeated washing 
and purification by FOLCH'S method** 
Myofibri l 
Total lipid 
mg 
Phospholipid 
mg % 
1 1240 148 12.2 
2 1567 133 8.5 
3 1150 92 8.0 
4 1036 84 8.2 
* Related to to ta l lipid. 
** Myofibril lar lipids were separated f r o m polar lipids on a silica gel column af te r PRIES 
et al. (1966). 
T h e rest consisted most ly of f a t t y acid, di- a n d tr i-glyceride (and some 
un iden t i f i ed subs tance ; see later) . Cholesterin could be detected, if a t all, only 
in negligible quan t i t i es in one or t w o cases. Table 2 conta ins t h e l ipid-, while 
Tab le 3 t h e to t a l l ipid- and phosphol ip id content of t h e myofibr i l suspension. 
I n our exper iments the lipid con ten t of t h e myof ibr i l suspension was 
s o m e w h a t lower t h a n t h a t ind ica ted b y the l i t e ra tu re . However , repeated 
wash ing in weak bo ra t e buf fe r cons iderably decreases no t only t h e protein-
b u t also t h e lipid con ten t of myof ibr i l . While a f t e r washing twice , dialvzing 
in 0.01 TRIS-HC1 ( p H 7.8) buf fe r a n d centr i fuging, abou t 30 pe rcen t of the 
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t o t a l proteins is r e m o v e d , in t h e case of washing seven or eight t imes in bo ra t e 
bu f f e r , substance of only 0.1 0.6 E 2 8 0 value is r emoved , even when examining 
t h e s u p e r n a t a n t spec t roph tomet r i ca l ly , and a f t e r dialyzing aga ins t T R I S -
b u f f e r for a f u r t h e r t w o days and centr i fuging, on ly two or t h r ee percent of t h e 
t o t a l proteins can b e found in t h e s u p e r n a t a n t . 
Nucleotide-, phosphorus- and lipid content of actin. Act in ex t rac ted for 
20 minu t e s from acetone-dr ied p o w d e r and pur i f i ed by a single po lymer iza t ion 
still conta ins a h igh and vary ing a m o u n t of phospho rus (9 —13 jug a tom P) and 
18 —20 percent l ipid related t o t h e earlier de t e rmined 60 000 g molecular 
we igh t . 
f r a c t i o n number 
Fig. 1. Gel f i l t ra t ion of ac t in on S e p h a d e x G. 200 c o l u m n b y REES-YOUNG (1967) m e t h o d 
T h e phosphorus content of ac t in t rea ted w i t h Dowex I I a n d 50 ion-ex-
change r s is lower, a n d by a r e p e a t e d careful D o w e x 5 0 - t r e a t m e n t the t o t a l 
phospho rus con t en t can he r e d u c e d to a m i n i m u m a m o u n t of 3,6—4.5 g 
a t o m and 5 10 p e r c e n t ex t r ac t ab l e lipid con ten t , when act in still retains i ts 
polymer iz ing abi l i ty . The molecular weight of ac t in isolated a n d gel f i l t ra ted 
according to R E E S Y O U N G (1967) is 46 000, a n d it is e lect rophoret ical ly 
homogeneous (Fig. 1). I n our examina t ions perchlor ic protein w h e n de termined 
by t h e method of ASAICURA (1961a) af ter p rec ip i ta t ion con ta ined 0.9 1.0 
mol nucleotide, an average of 10 percen t lipid a n d 0.5 1.0 mol phosphol ipid . 
I n m o s t cases some phosphorus is still left beh ind in the e x t r a c t e d prote in , 
which af te r being reduced to ashes shows a phosphorus c o n t e n t of abou t 
0.5 - 1.0 g atom. 
Actin ob ta ined f r o m a myof ib r i l l a r suspension conta ined 6.9 g a tom to t a l 
phosphorus /60 000 g prote in and 12 20 percent l ipid. In this ac t in no nucleo-
t ide was found, it could not be de t ec t ed af ter t r e a t m e n t wi th perchloric acid. 
T h e spec t ra is character less , t h e smal l amount of nucleot ide m a y r ema in cover-
ed, nevertheless it is th i s actin wh ich is hound t o t h e myosin and increases i ts 
ATP-ase act ivi ty. 
T h e myof ibr i l la r residue le f t beh ind af ter t h e ext rac t ion of ac t in contains 
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a s ignif icant a m o u n t of phosphorus (438 —466 ,ug = 14.1 15 micromol /g) 
even a f t e r repea ted wash ing and a p r o t r a c t e d dialysis. 
Rees-Young ' s act in j u s t like S t r a u b , Martonosi 's (STRAUB 1943, MAR-
TONOSI 1 9 6 2 ) actin can b e t r ans fo rmed b y Dowex 5 0 - t r e a t m e n t in to f o r m s 
containing lower a m o u n t s of total p h o s p h o r u s and lipid, and become s imi lar 
to Dowex 50-t reated polymerizing-, a n d Dowex 50-over t rea ted , no longer 
polymeriz ing actins respect ively (Fig. 2). 
Fig. 2. P o l y m e r i z a t i o n of f r a c t i o n I I I of gel f i l t r a t e d ac t in . 1. Ac t in con ta in ing a b o u t 1.1 M 
lipid p h o s p h o r u s ; 2. act in c o n t a i n i n g about 0.5 M l ipid phosphorus . F l o w t ime of t h e visco-
me te r (Os twa ld - type ) w a s 29 .1 sec per 2 ml a t 24 °C 
Act ins wi th r educed polymerizing abi l i ty eluate dur ing gel f i l t r a t i o n 
the same or slightly h igher (0.82 —0.90) kD-va lues t h a n t h e polymeriz ing act in 
of R E E S Y O U N G ( 1 9 6 7 ) . 
All act ins discussed so far when lyopli i l izcd and concen t ra t ed in v a c u u m 
t h e r m o s t a t e become a l ight brown, s l igh t ly glassy gel n o longer soluble only 
swelling in aqueous solut ions . After severa l days swelling in distilled w a t e r 
0.6—1.1 mg/ml protein is redissolved in t h e s u p e r n a t a n t . 
W h e n dialyzed aga in s t distilled w a t e r all actins release low-molecular-
weight acidic subs tances which enter t h e dialyzing wa te r . Af te r concen t ra t ion 
the low-molecular-weight products show a low optical dens i ty and f l a t charac -
terless spec t r a . They usua l ly contain a b i u r e t negat ive (or some biuret pos i t ive) 
subs tance . Concen t ra ted low-molecular-weight subs tances show 3 —4.5 p H -
values. The i r u l t ra-viole t spectra are s imi la r to those of t h e lipids of m y o s i n , 
their u l t r av io le t absorp t ion increases whi le t h e y are s to red (Fig. 3). 
A f t e r s tanding for a long t ime t h e isolated lipids change their co lour to 
yellow or b rown . 
U n d e r the inf luence of a p r o t r a c t e d dialysis the spec t ropho tomet r i ca l ly 
measured E2 8 n value of t h e protein f r a c t i o n increases in spi te of the r e m o v a l 
of low molecular-weight substances, a n d a 5 10 per cent surplus appea r s . The 
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and p H 13 (2) 
dialysed pro te in solutions b e c o m e heterogeneous and af ter s t a n d i n g for a whi le , 
sooner or la ter aggregate . 
I n h o m o g e n e i t y can be i nduced by D o w e x 50 t r e a t m e n t . The spec t ra of 
aggregated ac t i n s change and become highly d i f fe ren t f rom t h o s e of the n o r m a l 
ac t ins (Fig. 4) . 
Substances of non-pro te in na ture p r e s e n t in actin p repa ra t ions can h e 
demons t r a t ed e v e n by p a p e r - c h r o m a t o g r a p h y . W h a t m a n № 1 paper is w a s h e d 
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in a m i x t u r e of e thanol : w a t e r (2 : 1, v/v), t h e n placed in t h e solvent m i x t u r e 
w i t h o u t samples in order t o remove con tamina t ions , t h e wi th the s a m p l e 
placed a n d developed — a c h r o m a t o g r a m shown by Fig. 5 is obtained. 
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Fig. 5. Ch roma tog raphy of 46 ООО molecular 
weight ac t in on W h a t m a n № 1 p a p e r . Paper 
was e x t r a c t e d wi th e thano l : w a t e r (8 : 2, v/v), 
and developed f i rs t wi th n -bu tano l -ace t i c acid-
water ( 4 : 1 : 5 ) (upper phase) w i t h o u t aet in; 
act in was applied in the same w a y a f t e r dry-
ing. В = bromphenolb lue- , E = es te r -bound-
a n d uv-absorbance posi t ive spo t s 
Fig. 6. C h r o m a t o g r a p h y of u l t r acen t r i fuged . 
re- a n d depolymer ized act in (1), Seph. I I I . 
f r a c t i o n af ter was f ree f r o m nucleotide (2), and 
Seph. I I I . f rac t ion a f t e r dena tu ra t i on wi th 
5 X 10 2 M Ca + + (3). S p o t s detected w i t h nin-
h v d r i n spray r e a g e n t followed h e a t i n g at 
80 °C. Spots are: Y = yellow, V -B = viole t -
-b lue , R = red, Y - R = yellow-rose, accord-
ing to dif ferent l ipid compounds ( Н и et al. 
1965). O the r legend as in Fig. 5 
Pro te in can he de tec t ed a t t he place of appl icat ion even in t h e case of 
u l t ra -v io le t radia t ion and bromo-phenol -b lue staining, whi le along t h e f r o n t 
line and near to it es te r - type , acidic yellow lipid c o m p o n e n t s are found . Chro-
m a t o g r a m s run parallel are m a d e visible b y n inhydr in s ta in ing , and t h e n in 
t h e las t qua r t e r of t h e l imi t phase ( f ron t ) violet, red, b lue , yellow spo t s of 
un iden t i f i ed components of l ipid na tu re a p p e a r (Fig. 6). 
2 Acta Agronomica Academiae Scientiarum Hungaricae 21, 1972 
3 0 6 S. FAZEKAS et al. 
Lipid extraction with butanol. According to our observa t ions ac t ins 
over t rea ted w i t h t h e Dowex 50 ion exchange resin contain t h e lowest a m o u n t of 
molecule-bonnd components of non-prote in n a t u r e . These ac t ins were sub jec t ed 
t o butanol ex t rac t ion by t h e method of Z W A A L V A N D E E N E N ( 1 9 6 8 ) . T h e 
Table 4 
Nucleotide-, phosphorus- and lipid content in actin preparations obtained by various methods 
Actin f rac t ions 
Number 
of 
isolat-
ion 
T o t a l P - c o n t e n t * * 
M/60 000 M/46 000 g g 
Lip id 
c o n t e n t 
% 
Phospho*-
lipid 
con ten t 
M/46 000 g 
P ro te in 
P -con t en t 
M/46 000 g 
Nuc leo t ide 
c o n t e n t 
M/M 
Polymerized, 
pur i f ied once 4 9 - 1 3 15—20 1 . 0 - 1 . 5 0 . 8 - 0 . 9 
Mar tonos i 10 6 — 7 4.9 13—15 0.5—1.5 0 . 5 - 1 . 2 0 .8—1.0 
D o w e x t rea ted 6 3 .7—4.5 2 . 9 - 4 . 5 7.10 0 . 5 - 1 . 1 0 . 3 - 0 . 7 0.87—0.95 
Myofibr i l lar 3 6.9 12—20 0 . 3 5 - 0 . 5 5 . 5 - 6 . 7 
D y s t r . myof ibr .*** 
a c t i n 2 6 . 9 - 7 . 6 11—20 0 . 5 - 0 . 9 6 . 0 - 7 . 0 
Gel f i l t ra ted ac t in 5 3 . 5 - 4 . 5 10 0 . 4 - 1 . 0 0 . 4 - 0 . 9 0 .35—1.0 
* Phospho l ip id content in t o t a l lipid o b t a i n e d by three t i m e s repeated e x t r a c t i o n . 
** Convers ion of phosphorus con t en t in ac t in ob ta ined f rom p u r i f i e d myofibr i l lar sus-
pension in to 46 000 g m o l e c u l a r weight was m a d e arbi t rar i ly f o r t h e sake of compar i son 
Convers ion into 60 000 g molecular weight ref lects the m o l e c u l a r weight accep ted 
several yea r s ago. 
*** Myof ibr i l prepared f r o m d y s t r o p h i c muscles of rabbi ts su f fe r ing f r o m E-av i taminos i s . 
Table 5 
Fractions of actin purified by Dowex II and -50 treatments after n-butanol extraction 
Number of 
experiment 
Bu tano l f rac t ion 
% 
Interfacia l 
l ipoproteid 
о/ /о 
Lower aqueous 
weight 
% 
Prote in f r . 
l ' u n 
о/ 
3 9 . 4 / 7 . 1 - 1 3 13 78 ( 6 8 - 8 5 ) 8 2 - 8 7 
organic lipid -f- pro te in -f-
acids prote in lipid 
ac t i n solutions were ex t r ac t ed four t imes w i t h 1/4 vol. n - b u t a n o l , t hen a f t e r 
s t and ing for one or two hours cen t r i fuged . I n t h e case of t h e bu t ano l t r e a t m e n t 
t h r e e phases a re obtained. A f t e r concen t ra t ion the uppe r b u t a n o l phase con-
t a i n s 9.4 per cent of the in i t ia l mater ia l , whi le t h e in ter fac ia l layer 13 per cen t . 
H e r e the p ro te in fract ion w a s de termined t o he 78 per cen t , while on t h e 
bas i s of optical dens i ty it was 82 87 per cen t . T h e above can be seen in Tab le 5. 
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A f t e r v a c u u m c o n c e n t r a t i o n t h e b u t a n o l i c f r ac t ion is ye l l ow and c o n t a i n s 
es ter b o n d s a n d p h o s p h o r u s bes ides t h e f a t t y ac ids . 
T h e p r o t e i n p a r t of t h e i n t e r f a c i a l l i p o p r o t e i d is a s ingle c o m p o n e n t (30 
per cen t ) , b u t t h e lipid f r ac t i on is a m i x t u r e (70 per cen t , F i g . 7). 
On a D o w e x 5 0 x 2 co lumn t h e f r a c t i o n e lua tes in f i v e f r a c t i o n s . 
f r a c t i o n number 
Fig. 7. C h r o m a t o g r a p h y of interfacial l ipoprote in b y Dowex 5 0 x 2 c o l u m n . The column was 
equi l ibra ted wi th 0.1 N acetic acid-Na-ac buf fe r ( p H 6.4), 40 mg l ipopro te in was appl ied on 
the column. E lu t ion as shown on the c h r o m a t o g r a m . F r a c t i o n f rom p e a k I I I exhibi ted b iu re t 
posi t ive react ion and typical p ro t e in uv spec t r a , while o the r s f l a t spectra 
T h e h ighes t p e a k , f r ac t i on I V . is p r o t e i n / b i u r e t pos i t ive , t h e rest is b i u r e t 
nega t ive / , a n d are in t h e fo l lowing o rde r on T L C - p l a t e : 
f r . I . (15 20) f r ee f a t t y ac id 
f r . I I . (22 - 2 6 ) p h o s p h a t i d i c - a c i d , d i p h o s p h a t i d y l - g l y c e r o l 
f r . I I I . (26—30) p h o s p h a t i d y l serine, c e r a m i d e , a m i n o - e t h y l - p h o s p h a t i d e 
(in t races) , p h o s p h a t i d y l - c h o l i n 
f r . V — V I . (38 - ? ) m i x t u r e ; s p o t s c o r r e s p o n d i n g to t h e f o r m e r f r a c t i o n s , 
a n d p h o s p h a t i d y l - i n o s i t i l , s p h y n g o m y e l i n . 
Lipid content in gel filtrated actin preparations. I n s p i t e of t h e r e m o v a l 
of l ipids t h e ac t ins con ta in n o n p r o t e i n s u b s t a n c e s . I t was t h e r e f o r e cons ide red 
r ea sonab l e t o p e r f o r m t h e g r a v i m e t r i c d e t e r m i n a t i o n of gel f i l t r a t e d a c t i n 
p r e p a r a t i o n s as well, a l t h o u g h t h e o the r m a t t e r s f o u n d b e s i d e t h e p r o t e i n 
were n o t necessar i ly of lipid n a t u r e . T h e d i a l y z e d , gel f i l t r a t e d ac t in was d r i e d 
2 Acta Agronomica Academiae Scientiarum Hungaricae 21, 1972 
3 0 8 S. F A Z E K A S e t al. 
in a v a c u u m t h e r m o s t a t a t 105 °C, a n d grav imet r ica l ly measured, t h e n the 
protein e x t r a c t e d three t i m e s with a m i x t u r e of ch lo ro fo rm-methano l -wa te r 
(65 : 33 : 2, v/v/v) . One homogeniza t ion and one e x t r a c t i o n was car r ied out 
each day. I t was c o n c e n t r a t e d from t h e organic so lven t at 40 °C u n d e r an 
N a tmosphere , and the r e s idue as well as t h e lipid e x t r a c t e d protein measu red . 
Lipid c o n t e n t amoun ted t o 10—12 p e r c e n t of the in i t i a l mater ia l dr ied at 
105 CC (wi th a molecular we igh t of 46 000 g t aken i n t o account some 5000 g 
lipid e x t r a c t was ob ta ined) . 
Fig. 8. Th in- layer c h r o m a t o g r a p h y of myofibr i l lar l ipid by using silica gel. 1,2 are developed 
immedia te ly a f t e r isolation, a n d 3,4 af ter a u t o o x i d a t i o n of lipids w i t h Chi— M e O H — 2 5 % N H 3  
(17 : 7 : 1, v /v /v ) by Cuzner—Davison . PA = phospha t id i c acid, P S = phospha t idy l serine, 
L P C = lysophospha t idy l chol in , P E = p h o s p h a t i d y l e thano lamine , CL = cardiol ipin, EA = 
f a t t y acids, N L = neut ra l lipid 
In t h e course of I R spectroscope examina t ions t he se components show 
an absorp t ion spect rum aga ins t chloroform. The subs t ances show I R m a x i m a 
charac ter i s t ic of esters a t t h e following V m a x / c m " 1 v a l u e s : 
2962, 2862, 1465 
2926, 2853 
1720, 1740 
1270 1290, 1250, 1180 
lower m a x i m u m 1570 
lower m a x i m u m 1050 1080 
lower m a x i m u m 880 
(character is t ic of - CH 3 ) 
(character is t ic of C H 2 ) 
(character is t ic of es ter bond) 
(character is t ic of u n s a t u r a t e d esters) 
(character is t ic of am id e bond) 
(character is t ic ether b o n d ) 
and one 
(character is t ic of pe rox ide bonds) 
occur as soon as 1 2 hou r s a f t e r isolation. Other abso rp t i on m a x i m a a re miss-
ing. The 963 c m - 1 ab so rp t i on band charac ter i s t ic of t r a n s double b a n d s is 
missing. T h u s , the subs tances obtained a re supposedly f a t t y acid- and glyce-
ride-, and pe rhaps phosphol ip id der iva t ives . 
F ina l ly , let us c o m p a r e the th in - layer c h r o m a t o g r a m s of lipids ob ta ined 
f r o m myof ibr i l l a r suspensions and act in p repara t ions . 
Myofibr i l lar lipids w e r e found to con ta in six c o m p o n e n t s when f reshlv 
isolated and run , and f e w e r components w h e n au tooxid ized (Fig. 8). 
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Gel f i l t r a t ed act in showed th ree componen t s when f resh, and f ive com-
p o n e n t s when o b t a i n e d f r o m a dialysing l iquid and autooxidized (Fig. 9). 
Lipids ob t a ined f r o m dialysing solutions show perfec t ly d i f fe rent locali-
za t ion af te r a u toox ida t i on (Fig. 10). 
The c h r o m a t o g r a m s p resen ted do not show t h e complete p ic ture , inas-
m u c h as lipids ob t a ined b y ex t rac t ion f rom m y o s i n as well as those obta ined 
N L 
PE 
PC 
L P C P S 
k 
Fig. 9. Thin-laver ch roma tog raphy of lipids 
f r o m gel f i l t ra ted ac t in wi th Chi—MeOH— 
2 5 % N H 3 b y C U Z N E R D A V I S O N ( 1 9 6 6 ) . 1 . 2 
Lipids obtained f rom dialyzed actin under 
ni t rogen atmosphere , 3.4 autooxidized lipids 
isolated from dialyzing solutions. Spot marks 
as in Fig. 8 
NL 
NL, PQ 
PE 
PC 
PS 
LS 
Fig. 10. Thin- layer chromatography of actin 
lipids, developed by SKIPSKI et al. (1963). 
I СЫ—MeOH-acetic acid—water (50 : 25 :7 :3 , 
v/v/v/v), I I n-hexan-die thyl ether-acetic acid 
(90 : 50 : 5, v/v/v). 1.2 Lipids f rom dialyzed 
actin a f t e r autooxidat ion, 3.4 Lipids f rom dia-
lyzing solution. Spot marks as in Fig. 8 
f r o m dialysing solut ions are discussed in the n e x t publ ica t ion . F r ac t i on Sepli. 
I . contains main ly leci thin le f t out as a c o n t a m i n a t i o n accompany ing t h e 
ac t in —, a l though it is p robab ly one of the lipid componen t s of myofibr i l . 
Discussion 
In our inves t iga t ions we f o u n d t h a t the h ighes t a m o u n t of phosphorus was 
con ta ined by the pur i f i ed myof ibr i l la r suspension (an average of 21.5 g-atom/g) . 
Only a minor p a r t of t h e phosphorus con ten t belonged to t h e nucleotides 
(1.5—1.8 micromol nucleot ide/g) . Af te r the nuc leo t ides had been removed a 
large amount of phospho rus was still lef t behind in t h e myofibr i l (17.1 g a tom/g) . 
F u r t h e r quan t i t i e s of phosphorus conta ined in t h e myofibr i l lar suspension 
could only be r emoved pa r t l y b y extract ion p e r f o r m e d on th ree successive 
occasions. Folch ' s l ipid solvent m i x t u r e is able t o r emove 11—20 percent of 
t h e myofibr i l . This va lue m a y be most in v ivo , since washing and dialysis 
aga ins t a buf fe r r emove b iu re t negat ive c o m p o n e n t s f rom t h e myofibr i l , 
moreover , some b iu re t nega t ive subs tance can be ob ta ined in th i s way even 
f r o m the lipid e x t r a c t e d myof ibr i l l a r residue. 
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O n l y some 10 12 per cent of f r ac t ions ob ta ined wi th a lipid solvent is 
phosphol ip id , which is sl ightly more t h a n 1 percent of the dry m a t t e r content 
of myof ib r i l . By similar methods B Í R Ó M Ü H L R A D (1960) could only r emove 
5 per cen t of the inorganic phosphorus conten t of myof ibr i l , while in t h e case 
of б р е г cen t perchloric acid some 18 pe rcen t in four days (MÜHLRAD et ai. 1964). 
A m o n g the d a t a concerning t h e ac t in only t h e gel f i l t r a ted ac t in is dealt 
with he re . Inves t iga t ions on actins o b t a i n e d by t h e methods descr ibed in the 
expe r imen t s (cyclic prec ip i ta t ion , etc .) indicate he terogenei ty , j u s t like gel 
f i l t r a t i on itself. However , t he fac t t h a t f rom gel f i l t r a t ed act in some 10 per 
cent (4 —5 mg/46 mg act in) pale yel low oil can be ob ta ined , canno t be lef t out 
of cons idera t ion . Name ly , with molecu la r ra t ions t a k e n into accoun t , t hey 
may r ep re sen t s ignif icant quant i t i es in t h e na t ive ac t in . 
On TLC plate myofibr i l lar l ipids show at least six spots, while t h e lipids 
of ac t in only four . I n myofibr i l lar l ip ids developed wi th resorcin a n o t h e r spot 
can be demons t r a t ed above the spo t of lecithin, unl ike t h e act in . T h e lecithin 
f r ac t ion of actin a lmost completely d i sappear s a f te r au toox ida t ion , a n d instead 
of it 1 —3 new spots a p p e a r near t h e so lven t f ron t , as well as a spot correspond-
ing to hydroperox ide a t t h e Rf-values of 0.11 0 .15 .The presence of u n s a t u r a t e d 
lipids m a y determine t h e t e r t i a ry a n d q u a r t e r n a r y s t ruc tures of s t ruc tu ra l 
pro te ins , and their r ap id au toox ida t ion m a y have a role in the he te rogeniza t ion 
of ac t in and modi fy t h e d e n a t u r a t i o n of prote in b y establ ishing specif ic bonds 
be tween t h e polypept id chains t h r o u g h the ac t iva t ion of double bonds . I t 
m a y b e responsible fo r t h e h y p o c h r o m e effect of ac t in as well as fo r t h e fact 
t h a t d u r i n g the pape r c h r o m a t o g r a p h i c separa t ion of non-gel f i l t r a t e d and gel 
f i l t r a t ed actions t h e c h r o m a t o g r a m becomes n inhydr in -pos i t ive owing to 
ox ida t ion products of var ious degree and keto-groups formed as a resul t of 
lipid au toox ida t ion . H u et al. (1965) f o u n d t h a t ke to-groups are s t a ined differ-
ent s h a d e s of colour w h e n examined b y paper- and layer c h r o m a t o g r a p h y , res-
pec t ive ly . The small quan t i t i e s of l ipids present in t h e purif ied p r epa ra t i ons can 
easily b e believed con tamina t ions , as t h e y perhaps were considered to be by 
those not ic ing them dur ing p r e p a r a t i o n and pay ing no special a t t e n t i o n to 
the i r presence. 
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ANATOMY OF VEGETATIVE FOOD STORAGE ORGANS 
I I . S T E M S 
B y 
G . S . PALIWAL, A . K . KAVATHEKAR 
D E P A R T M E N T O F B O T A N Y , U N I V E R S I T Y O F D E L H I , D E L H I 7 
The a n a t o m y of the v e g e t a t i v e food s to rage o rgans of Amorphophallus campa-
nulatus and Colocasia esculenta h a s been inves t i ga t ed . B o t h of t h e m h a v e t h i c k peri-
d e r m . The m a s s i v e g round p a r e n c h y m a h a v e few, s ca t t e r ed v a s c u l a r bund l e s , a la rge 
q u a n t i t y of s t a r c h gra ins a n d n u m e r o u s isolated la t ic i fers . The i r s t r u c t u r a l mod i f i ca -
t i o n s in re la t ion t o the f u n c t i o n t h e y pe r fo rm are discussed. 
Introduction 
W e a t t empted t o elaborate in t he f irst article of this series the s t ruc tura l 
organizat ion in t he food storage organs which appears to be direct ly related to 
the func t ion they per form. Fu r the rmore , a l though it m a y va ry f rom plant to 
p l an t , mos t of the mani fes ta t ions are on the same line. To de termine these 
modif ica t ions the a n a t o m y of cer ta in food storing roots was s tudied and it 
was revealed t h a t a l though t h e y per form a similar func t ion and possess an 
ident ical ground plan , they have a var iable organizat ion which appears to be 
control led by the genetic make up of the species. The present invest igat ion 
is an extension of t he work on roots referred to earlier ( P A L I W A L K A V A -
T H E K A R 1971). 
Material and Method 
Amorphophallus campanulatus ( R o x b . ) Bl. ex. Decne . (vern . n a m e Z a m i n k a n d ) and 
Colocasia esculenta (L inn . ) Schot t , (ve rn . n a m e Arvi) b o t h belonging to t h e f a m i l y Araceae 
were chosen for the s t u d y . T h e edible p a r t w a s ob ta ined f r o m t h e local m a r k e t . I t w a s c h o p p e d 
u p i n t o sma l l bi ts ( a b o u t 1 — 2 cms each) , f i x e d in F A A a n d s to red in 7 0 % e t h a n o l . Sect ions 
were c u t w i t h the help of a sliding J u n g m i c r o t o m e a t a t h i ckness of 25 to 40 /t. These were 
s t a i n e d w i t h s a f r an in - f a s t green c o m b i n a t i o n and wi th iodine alone. 
Results 
Amorphophallus campanulatus 
T h e fleshy, edible par t is a corm — an underground modif icat ion of 
the s t em. I t is generally hard, bu lky and dark grey coloured. Being a monocot 
the in te rna l s t ruc ture of the organ is very simple. The per iderm covers the 
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en t i r e body and is cont inuous t h r o u g h o u t . The cork is 5 or more layered (Fig. 
1). I t comprises r ec t angu la r to hexangu la r , th ick-wal led cells placed one above 
t h e o the r in a r a t h e r loose m a n n e r . These have poor cy toplasmic contents , 
Figs 1 — 2. Pe r ide rm and s ta rch g ra ins of Amorphophallus campanulatus. (phe, phe l lem; 
pg, phellogen; pd, phel loderm; sg, s t a r c h grain). — 1. Pe r ide rm t .s . X 400. — 2. A paren-
chymatous cell w i t h s ta rch grains. X 400 
t h e l a t t e r being located only in t h e per ipheral region. The cork c a m b i u m is 
c lear ly dis t inguishable and consis ts of one to t h r ee layers of th in-wal led, nu-
c lea ted , r ec tangu la r cells. T h e co r t ex or ground p a r e n c h y m a (Fig. 5) usual ly 
comprises circular cells b u t these m a y have var iab le shapes also. Lat ic i ferous 
t u b e s occur s ca t t e r ed . As seen a f t e r s ta ining these are da rk coloured, possess 
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dense c o n t e n t s and genera l ly occur s ingly . A t various p laces the ground pa ren -
chyma is aggregated in to regions con t a in ing starch gra in a n d regions w i t h o u t , 
the f o r m e r s taining d a r k e r t h a n the l a t t e r . The cells of t h e l ight-s ta ined areas 
may also possess a few s t a r ch grains. 
T h e s t a rch grains a re circular a n d m a y occur i so la ted or in g roups ( two 
to m a n y ; F ig . 2). The cells of the d a r k s t a ined regions a r e packed w i th s t a rch 
grains h a v i n g a central h i l um. These cells also contain m a n y f a t globules besides 
the s t a r ch grains. Ground p a r e n c h y m a is r ich in druses a n d crystals of va r ious 
shapes. 
T h e vascular bund le s are s ca t t e r ed , few in n u m b e r and lack c a m b i u m . 
Colocasia esculenta 
F o o d is stored in t h e modified s t e m which is u n d e r g r o u n d and is descr ibed 
as a rh izome. I t has va r ious shapes a n d sizes and m a y b e round, oval t o elon-
gated , or even rod s h a p e d . I t is genera l ly light green t o d a r k brown in colour 
and is covered with a t h i c h blanket of scaly leaves. 
F r o m its very ea r ly stages of deve lopmen t , t he r h i z o m e is covered com-
pletely b y a thick pe r ide rm and in t h e m a t u r e s t r u c t u r e as many as 24 30 
cork layers m a y occur. T h e cork cells a re rectangular , de l ica te with l i t t le th ick-
ening and arranged in parallel lines one above the o t h e r (Fig. 3). T h e cells 
have s c a n t y cy toplasm. 
T h e ground p a r e n c h y m a , loca ted j u s t below t h e cork cells also shows 
the presence of cork c a m b i u m (1 —2-layered). The co rk cambium is fol lowed 
Figs 3—4 . Per iderm a n d s t a r c h grains of Colocasia esculenta. (phe, phellem; pg, phel logen; 
pd. phe l loderm; sg, s t a r ch grains). — 3. P e r i d e r m in t.s. X 400. — 4. Few p a r e n c h y m a t o u s 
cells wi th s t a r c h grains. X400 
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Table 1 
Comparison of anatomical features of the vegetative food storage organs of A. campanulatus and 
C. esculenta 
A. campanulatus 
1. Cork 
2. Mucilage ducts 
3. La tex cells 
4. Starch grains 
a) 5-or m o r e layered 
b) r ec ta - , pen ta - or hexangu la r 
in t . s . 
c) not a r r a n g e d in tiers 
absent 
scat tered, unbranched and 
shor t 
a) in t w o conspicuous regions 
i) cells r i ch in starch grains 
ii) cells poor or completely 
l ack ing starch grains 
b) hi luin d is t inc t 
a) 25—30 layered 
b) only rec tangula r in t.s. 
c) a r ranged in tiers 
present a lways form a ring 
below t h e cork cambium 
scattered, b ranched , very long 
and genera l ly associated 
with vessels 
a) present un i formly 
b) hiluin insignif icant 
These d i f ferences are probably d u e to the genetic differences of t he t w o plants. 
b y a ring of i so la ted mucilage d u c t s of va r ious sizes which are produced lyso-
genously . The muci lage secreted b y these duc t s m a k e s the r h i z o m e very s l ippery 
especially if t o u c h e d after pee l ing off the p e r i d e r m . The g r o u n d pa renchyma 
(F ig . 6) cells a r e small and va r ious ly shaped . T h e starch g ra in s (Fig. 4) a re 
un i fo rmly d i s t r i bu t ed all over t h e rhizome. T h e former are m o r e or less cir-
cu l a r with an insignif icant h i l u m . 
Fig. 5. Ground p a r e n c h y m a of A. campanulatus (a, r eg ion with cells r i ch in starch gra in ; 
6, r eg ion with cells w i t h f ewer starch g ra in s ; Z, latex cell) X 353 
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Fig. 6. G r o u n d p a r e n c h y m a of C. esculenta (I, l a t e x cell; vb, v a s c u l a r bund le ) , x 3 5 3 
The ground parenchyma is characterized by the presence of a large n u m b e r 
of isolated, individual laticifers. One laticifer extends to as many as 20 pa r en -
chyma cells in longitudinal section and m a y be branched . 
Discussion 
The characters which are reported to be common to t h e other food s to rage 
organs such as in Solanum tuberosum ( A R T S C H W A G E R 1 9 2 4 ) ; Beta vulgaris 
( A R T S C H W A G E R 1 9 2 6 ) ; Daucus carota ( E S A U 1 9 4 0 ) ; Ipomoea batatas ( G O V I L 1 9 6 9 ) ;  
Brassica rapa, Dioscorea bulbifera, Ipomoea batatas, Manihot esculenta and 
Raphanus sativus ( P A L I W A L — K A V A T H E K A R 1 9 7 1 ) are wor thy of m e n t i o n : 
1. An abundance of per iderm which is p redomina ted b y thick-walled cork 
cells a r ranged in tiers. 2. The food storing capabil i ty is b e s t carried ou t b y the 
large, thin-walled pa renchymatous cells lacking intercel lular spaces. 3. The 
vascular bundles are relat ively poorly developed and are fewer in n u m b e r . 
4. La t ex cells, mucilage cells can be found along with ergast ic substances such 
as druses and rapliides. 
The characters observed in Amorphophallus campanulatus and Colocasia 
esculenta a l though both are s tems follow t h e same p a t t e r n of organizat ion as 
have been repor ted in the above plants all of which are t h e roots mod i f i ed to 
t ake this func t ion of s torage except S. tuberosum. 
Although both the genera belong to t h e same f ami ly , perform a similar 
func t ion and possess an identical ground p l a n they have some characters qui te 
different f rom each other . 
Acta Agronomica Academiae Scientiarum Hungaricae 21, 1972 
3 1 8 G. S. PALI WAL and A. K. KAVATHEKAR 
Acknowledgements 
We are g r a t e f u l to Professor B. M. Joh r i f o r facilities and encouragement . 
References 
ARTSCHWAGER, E . F. (1924): S t u d i e s on the p o t a t o t u b e r . Agric. Res . , 27, 809—835. 
ARTSCHWAGER, E . F. (1926): A n a t o m y of the v e g e t a t i v e organs of t h e sugar beet. Agric . Res . , 
33, 143—176. 
ESAU, K. (1940): Developmenta l a n a t o m y of the f l e s h y storage o r g a n of Daucus carota. Hil-
gardia, 13, 175—226. 
GOVIL, C. M. (1969) : Morphological s tudies in the f a m i l y Convolvulaceae. Ph . D. Thesis , Agra 
Univ. I n d i a . 
PALIWAL, G. S.— KAVATHEKAR, A. K. (1971): A n a t o m y of vege ta t ive food storage o rgans . 
I Boots . A c t a Agronomica A c a d . Sei. H u n g . , 20, 261—270. 
Acta Agronomica Academiae Scientiarum Hungaricae 21, 1972 
Acta Agronomica Academiae Scientiarum Hungaricae, Tomus 21 (3—4), pp. 319—325 (1972) 
CHARACTERISTICS OF THE MEMBRANE AT THE 
POLLEN PORES OF SOLANUM DULCAMARA L. I 
D I S I N T E G R A T I O N O F T H E M E M B R A N E 
B y 
B . B A R N A B Á S , G Y . P Á L 
AGRICULTURAL R E S E A R C H INSTITUTE OF T H E HUNGARIAN ACADEMY OF SCIENCES, MARTONVÁSÁR 
Accord ing to researches t h e cy toplasmic t r a b e c u l a e i n t e r w e a v i n g the i n t i n e 
a t t h e pores of t h e pollen g ra ins a s well as t h e i r p a r t s p ro t rud ing f r o m the int ine a r e 
covered by a p l a s m a m e m b r a n e . T h i s supposi t ion h a s been c o n f i r m e d b y our obse rva -
t ions made oil t h e pollen of Solanum dulcamara L . namely : if c a l c i u m ensuring t h e 
s t ab i l i ty of t h i s m e m b r a n e is e x t r a c t e d f rom t h e m e m b r a n e s t r u c t u r e b y c o m p o u n d s 
b ind ing the c a l c i u m , then t h e s t a b i l i t y of the m e m b r a n e will cease . I n this case t h e 
m e m b r a n e d i s i n t e g r a t e s and t h e c y t o p l a s m of t h e v e g e t a t i v e cell f l o w s away t h r o u g h 
t h e pores. Bes ide s proving t h e ex i s t ence of a m e m b r a n e s t r u c t u r e a t t h e pores, o u r 
obse rva t ions h a v e pract ical i m p o r t a n c e too. A t t h e t i m e of f l ower ing , and when t h e 
pollen grains s c a t t e r f rom the a n t h e r s , no p l a n t p r o t e c t i v e s should b e used which b y 
ge t t ing into t h e p l a sma m e m b r a n e below the i n t i n e a t the pores b i n d the ca lc ium 
which ensures i t s s tabi l i ty . N a m e l y , the pollen g r a i n whose p l a s m a m e m b r a n e at t h e 
pores d i s in t eg ra t e s , and the c y t o p l a s m of whose v e g e t a t i v e cell f l o w s away t h r o u g h 
t h e pores will n e i t h e r be able t o deve lop a t u b e n o r fertil ize. 
Introduction 
Below the po re s of the pol len grains only t h e int ine is con t inuous . Other -
wise, on the pa r t s ad j acen t to t h e pore five l aye r s (intine, endonexine , ecto-
nexine, endosexine, ectosexine) c a n be dis t inguished of which t h e two nexines 
and sexines form a f i ne re t icu lum. At the pores t h e intine is densely in te r -
woven by thin cy top lasmic t r a b e c u l a e pe rpend icu la r to the p l ane of the in t ine , 
which reach to t h e ou te r surface of the intine or even emerge f r o m there. On 
the basis of researches on fine s t r u c t u r e it was supposed tha t t h e s e cytoplasmic 
t r abecu lae and the i r pa r t s rising f r o m the in t ine were also covered by p lasma 
m e m b r a n e . This m e m b r a n e is s imi la r to or i den t i ca l with t h e p l a sma lemma 
su r round ing elsewhere the cy top l a sm of the v e g e t a t i v e cell, a n d is its direct 
con t inua t ion , respec t ive ly ( E R D T M A N 1 9 5 2 , M Ü H L E T H A L E R 1 9 5 5 , L E D B E T T E R 
P O R T E R 1 9 7 0 ) . I n a s m u c h as t h e s e membranes sur rounding t h e cytoplasmic 
t r abecu lae were p l a s m a membranes and the con t inua t ions of t h e p l a sma lemma , 
the character is t ics of the outer p l a s m a m e m b r a n e s of p lant cells would b e 
easy to s tudy w i t h o u t any t echn ica l in te rven t ion a t the pores of the pollen 
grains. 
One of the i m p o r t a n t c o m p o n e n t s of p l a s m a membranes is t h e calcium 
which takes par t in bui lding up t h e s t ruc ture of t h e membrane , determines i ts 
1* Ada Agrconomica Academiae Scientiarum Hungaricae 21, 1972 
3 2 0 В. B A R N A B Á S and GY. PÁL 
qual i ty ( W E I G L 1 9 6 7 ) , h a s a role in producing t h e membrane potent ia l 
( H I G G I N B O T H A M et al. 1 9 6 4 , K I S H I M O T O 1 9 6 6 A , b, c), b u t i ts main t a s k is t o sta-
bilize t h e m e m b r a n e s t r u c t u r e . If t h e q u a n t i t y of ca lc ium con ta ined in the 
plasma m e m b r a n e is r e d u c e d by m e a n s of compounds binding t h e calcium, 
then i t s ion accumula t ion capaci ty decreases ( H E R M A N 1 9 6 4 ) . I n case of a 
to ta l absence of calcium t h e cytoplasm flows away, s ince the s t a b i l i t y of the 
plasma m e m b r a n e has ceased, and t h e cell dies ( D E R O B E R T I S N O W I N S K I — -
SAEZ 1 9 7 0 ) . 
W e s t a r t e d f rom t h e hypothesis t h a t — accord ing to the researches on 
f ine s t r u c t u r e — the cytoplasmic t r a b e c u l a e in t e rweav ing the i n t i ne , and 
their p ro t rus ions too are covered by p l a s m a membrane . This plasma m e m b r a n e 
is the d i rec t con t inua t ion of the p l a s m a l e m m a of t h e vege ta t ive cell. T h e sta-
bility of p l a s m a m e m b r a n e s is ensured b y calcium. Thus , if t h e ca lc ium is 
ex t rac ted f r o m the m e m b r a n e at the p o r e b y means of compounds b i n d i n g the 
calcium, t h e m e m b r a n e necessarily d is in tegra tes , a n d the cy top la sm of the 
vege ta t ive cell flows a w a y through t h e pores of t h e pol len. This p h e n o m e n o n 
can be wel l seen t h r o u g h a s t andard microscope. 
Material and Method 
T h e m a t e r i a l of our i nves t iga t ions w a s m a t u r e pollen f r o m t h e flower of S . dulcamara L. 
which we t r e a t e d wi th t h e following s o l u t i o n s conta in ing ca l c ium b ind ing c o m p o u n d s : 
( C 0 0 H ) 2 , N a 2 H P 0 4 , N a 2 C 0 3 , K , [ F e ( C N ) 6 ] , 0-oxichinol in . 
F r o m (COOH) 2 • 2 H 2 0 a 1 per cen t s o l u t i o n was p r e p a r e d wi th dist i l led w a t e r ; f rom 
the r e a g e n t con ta in ing N a 2 H P 0 4 similarly a 1 pe r cent s o l u t i o n ; a 1 per cen t so lu t ion was 
f i rs t m a d e f r o m t h e N a 2 C 0 3 r e a g e n t too, b u t n o k ind of e f f ec t w a s observed e v e n a f t e r some 
t ime of s t a n d i n g , therefore t h e concen t r a t ion of t h e reagent s o l u t i o n was raised t o 5 per cen t ; 
f rom t h e r e a g e n t con ta in ing K 4 [ F e ( C N ) 6 ] s l i g h t l y a m m o n i a c a l n e u t r a l so lu t ions of var ious 
c o n c e n t r a t i o n f r o m 1 per c e n t o n ; in the s a m e w a y , f rom 0-oxichinol in s l ight ly a m m o n i a c a l 
alkaline s o l u t i o n s of va r ious concen t r a t ion f r o m 1 per cent o n were p repa red . 
O n e d r o p of each of t h e above s o l u t i o n s was mixed s e p a r a t e l y on a s l ide w i t h two 
drops of 50 p e r cent saccha rose solution. I n t h i s w a y the c o n c e n t r a t i o n of the s o l u t i o n became 
ident ical w i t h t h e osmot ic concen t r a t i on in t h e vege ta t ive cell of t h e pollen g r a i n . T h e solu-
tion was s p r e a d over t h e s l ide and spr inkled e v e n l y wi th p o l l e n f r o m the m a t u r e an the r of 
S. dulcamara. 
P r e p a r a t i o n s t h u s p r e p a r e d were p l a c e d in Pet r i -d ishes o n cot ton-wool s a t u r a t e d wi th 
hot w a t e r , i n o rde r to p r o v i d e an a tmosphe re of s a t u r a t e d v a p o u r con ten t for t h e pol lens a f te r 
the P e t r i - d i s h e s had been c o v e r e d . Then t h e Pe t r i - d i she s were p l a c e d in a t h e r m o s t a t a t 30 °C, 
and the p r e p a r a t i o n s e x a m i n e d every half h o u r t h rough a L e i t z Or tho lux m i c r o s c o p e . 
W i t h e a c h r eagen t m o r e t h a n one p a r a l l e l tes ts were p e r f o r m e d s i m u l t a n e o u s l y , and 
the tes t s r e p e a t e d several t i m e s . So our r e s u l t s were ob ta ined b y examin ing s e v e r a l t housand 
pollen g r a i n s . 
Results 
I n t h e course of eva lua t ing ou r exper iments we examined t h e changes 
th rough a s t anda rd microscope t h a t solutions of var ious ca lc ium-binding 
compounds brought a b o u t at the p o r e s of the pol len grains. N a m e l y , if the 
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reagent employed gets in to the p l a s m a membrane — inasmuch as i t is a mem-
brane — and binds t h e calcium t h a t ensures its s t ab i l i ty , t hen t h e stabi l i ty 
of t h e m e m b r a n e ceases. The m e m b r a n e dis integrates and the c y t o p l a s m of the 
vege t a t i ve cell f lowing a w a y t h r o u g h t h e pore will b e visible t h r o u g h a s tand-
ard microscope. 
I n t h e case of t r e a t m e n t s wi th (COOH) 2 , and N a 2 H P 0 4 in t h e p r epa ra t i on 
examined th rough a microscope t h e s tab i l i ty of t h e m e m b r a n e cover ing the 
Fig, 1. No change as a response to c a r m i n e acetic acid s ta in ing can be f o u n d 
cy top lasmic t rabeculae in te rweaving t h e intine at t h e pore was f o u n d to have 
ceased a l r e a d y af ter half an hour. T h e membrane d is in tegra ted a n d t h e cyto-
plasm f lowed away t h r o u g h the pore. A f t e r an hour t h i s phenomenon occurred 
in each pol len grain. I n t h e case of mu l t i po re pollen grains, such as those of 
S. dulcamara, the p l a s m a m e m b r a n e dis integrates a n d the cy top l a sm flows 
out f i r s t a t only one of t h e pores. L a t e r , however, th i s phenomenon t a k e s place 
at t he o t h e r pores too. 
I n t h e case of t h e reagen t N a 2 C 0 3 d is integrat ion of the plasma m e m b r a n e 
and f lowing out of t h e cy toplasm occurs only when h igher concen t ra t ions are 
used, a n d t h e n more slowly. Flowing o u t of the c y t o p l a s m is p receded by its 
becoming highly g r anu l a t ed (Figs 1 t o 6). 
W e consider t h e phenomenon of t h e cytoplasm flowing a w a y th rough 
the pores u n d e r the in f luence of t r e a t m e n t s with (COOH) 2 , N a 2 H P 0 4 and 
N a 2 C 0 3 t o be an ev idence t ha t t h e cytoplasmic t rabecu lae i n t e rweav ing 
the in t ine a n d p r o t r u d i n g f rom it a r e covered b y p l a s m a m e m b r a n e . This 
p lasma m e m b r a n e is t h e direct c o n t i n u a t i o n of the p l a s m a l e m m a in t h e vege-
ta t ive cell. I n this case t h e cytoplasm of t h e vegeta t ive cell and the p lasmalem-
ma cover ing i t reach in to t h e close-mashed screen-like holes of the i n t i n e a t the 
pore and communica te di rect ly wi th t h e outer e n v i r o n m e n t . 
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Fig. 2. Under the in f luence of (COOH) 2 t h e cytoplasm of t h e vegeta t ive cell f l ows away th rough 
the pore 
) 
Fig. 3. Under the in f luence of N a 2 I I P O , the cy top lasm of the vege ta t ive cell flows a w a y 
t h r o u g h the pore 
T r e a t m e n t s wi th K 4 [ F e ( C N ) 6 ] and O-oxichinolin. A f t e r preforming 
t r e a t m e n t s wi th t h e two r eagen t s separately w e did not f i n d changes in t h e 
p repara t ions e x a m i n e d th rough a microscope, e i t he r when increas ing the con-
cen t ra t ion of t h e solut ions of w h e n prolonging t h e t ime of s t a n d i n g of the p rep-
ara t ions . The s t ab i l i t y of t h e p l a s m a m e m b r a n e remained unchanged , it d id 
no t dis integrate , consequent ly t h e flowing a w a y of the c y t o p l a s m could n o t 
be observed dur ing t h e microscopic studies w h e n several t h o u s a n d prepara t ions 
were examined. 
The reason w h y t r e a t m e n t s wi th K 4 [ F e ( C N ) 6 ] and O-oxichinolin did n o t 
result in the s a m e phenomenon as the other ca lc ium-binding compounds was 
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Fig. 4. Under t h e influence of N a 2 C 0 3 cy top lasm becomes f i r s t g r anu la t ed 
• 
Fig. 5. U n d e r the inf luence of N a 2 C 0 3 l a t e r t he cy top lasm of the vege ta t ive cell f lows out 
th rough t h e pore , or f lows away 
in ou r opinion — e i ther the f ac t t h a t the molecules of t h e reagent could not 
get t o t h e calcium in t h e m e m b r a n e , or t h e s tabi l i ty of t h e complex ions, t h a t 
is t h e dissociation of t h e componen t in to ions (second dissociat ion). 
Pol len tube deve lopment . T h e pollen grains did not develop t u b e s ei ther 
when t h e plasma m e m b r a n e d i s in teg ra ted at t h e pores or when it r emained 
i n t a c t . I n culture med ia wi th s imilar sugar concent ra t ion , and unde r the con-
di t ions of identical re la t ive humid i ty , s imilar t e m p e r a t u r e and t h e same period 
of t i m e , t u b e deve lopment in all cases occurred if t h e cu l ture med ium did not 
con t a in calc ium-binding subs tances . 
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Fig. 6. On cul ture media not con ta in ing calc ium-binding subs tances t he pollen grains develop 
tubes 
Disintegra t ion of t h e m e m b r a n e s t r uc tu r e a t t h e pore proves t h a t t h e 
p l a s m a l e m m a of t h e v e g e t a t i v e cell is in d i rec t connect ion wi th t h e ou te r 
env i ronment , whi le the fa i lure of pollen grains t o develop tubes is t h e evidence 
of env i ronmenta l fac tors de t e rmin ing the t u b e deve lopment . 
Discussion 
On the basis of researches m a d e on the f ine s t r uc tu r e i t was supposed t h a t 
t h e cytoplasmic t rabecu lae in t e rweav ing t h e in t ine a t t h e pores of pollen grains 
as well as the i r p a r t s p r o t r u d i n g f rom the in t ine were covered wi th a p l a sma 
m e m b r a n e . T h e m e m b r a n e sepa ra t ing t h e cy top lasmic t rabecu lae and tlieir 
p ro t rus ions f r o m t h e pore d i s in tegra te unde r t h e inf luence of subs tances bind-
ing t h e calcium ions, and t h e cy top lasm f lows a w a y t h r o u g h t h e pore. This 
p roves the u n i t y of the m e m b r a n e s t ruc tu re on one h a n d , t h e direct con tac t 
of t h e p l a sma lemma in t h e v e g e t a t i v e cell w i th t h e ou te r env i ronmen t on t h e 
o the r , and f ina l ly t h e inf luence exercised b y t h e ou te r env i ronmen t on pollen 
t u b e deve lopment . Besides all th i s the above s t a t e m e n t has prac t ica l impor-
t a n c e too. At t h e t ime of f lower ing and when t h e pollen grains sca t t e r f rom t h e 
an the r s , p l an t p ro tec t ives wh ich by get t ing in to the p l a sma m e m b r a n e t h rough 
t h e pores b ind t h e calcium which ensures i ts s t ab i l i ty — should no t be used. 
N a m e l y , the pollen grain whose p l a sma lemma dis in tegra tes a t t h e pore and t h e 
cy top lasm of whose vege ta t ive cell f lows a w a y t h r o u g h t h e pore, is no longer 
ab le either to develop a t u b e of ferti l ize. 
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EFFECT OF CCC TREATMENT ON VARIOUS 
STONE-FRUIT SEEDLINGS 
B y 
D . S U R Á N Y I 
HORTICULTURAL RESEARCH STATION, CEGLÉD 
The author applied CCC trea tments to wild cherry- and mahaleb seedl ings at 
concentrat ions of 0, 500, 1000, 2000 and 4000 ppm and to myrobalan- and wi ld apricot 
seedl ings at 0, 2000 and 4000 ppm. Permanent growth inhibit ion was observed only 
in variet ies of high growth vigour (wild cherry and myrobalan) . The author further 
p o i n t e d out a pos i t ive correlation b e t w e e n the inhibition of internode e longat ion and 
the incresase of crude protein content . 
Introduction 
The growth inhibition of shoots caused by (2-chloroethyl) trimethylam-
monium chloride (CCC) opens tip broad vistas in fruit production. CCC treat-
ments proved especially efficient in the case of pear, cherry, currant and straw-
berry ( G Ó R A 1 9 6 8 , SÁGI B U B Á N ZATYKÓ 1 9 7 0 ) while had hardly any effect 
on apricot (VAVRA MUSOLIVA 1 9 6 8 ) . 
Generally, growth retardants increase the total N-content of plants 
( B A R B I E R MAYR 1966), but in bean leaves they may reduce it ( H U M P H R I E S 
1968). Under the influence of CCC the calcium content in the leaves decreases, 
at the same time, in the author's experiments it significantly increased in the 
woody parts of wild pear seedlings. A similar quantitative increase was observ-
ed in the total carbohydrate content (%) ( S U R Á N Y I 1970) as was demonstrated 
earlier with germinating wheat grains too by E L - F O U L Y — J U N G (1966). 
In the author's present study the effect of CCC on seedlings of different 
growth vigour on one hand, and a possible correlation between induced growth 
inhibition and changes of calcium-, total carbohydrate- and crude protein 
contents in woody parts of plants, on the other, were investigated. The pur-
pose of using seedlings as test plants in the experiments was to avoid the mo-
difying effect of pruning on nutrient transport (BRUNNER 1968) and shoot 
growth ( F L I E R M A N H O U T E R 1 9 7 0 ) . 
Material and Method 
Populat ions of wild cherry C. 2794, m a h a l e b C. 2742, myrobalan C. 359 and wild apricot 
C. 2700 were transplanted on 10 May 1969 from a seedling nursery into a greenhouse. Treat-
ments b e g a n on 13 June: wild cherry and mahaleb were treated wi th CCC of 0, 500. 1000, 
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2000 and 4000 p p m concentrations, while the myrobalan- and apricot seedlings on 20 June 
w i t h CCC-solutions of 0. 2000 and 4000 ppm. Treatments were performed on nine occasions 
w i t h two days intervals in the f o r m of painting the shoot-apices wi th the CCC-solution. 
N o water was g iven to the plants on treatment days, only in the intervals. Plant heights were 
measured and leaves counted every two weeks from the beginning of the treatment. 
During the experiment s tem elongation was expressed for each plant (10 seedlings 
per treatment) as a percentage of the initial plant height; when the measurements were com-
pleted the average length of internode was calculated from the length of the stem and the 
number of leaves. The results obtained were evaluated by variance analysis. After the removal 
of the leaves the woody parts were chopped up, then, when dried, the material was ground, 
t h e Ca-, total carbohydrate- and crude protein content determined and statistically evaluated 
(2 replications). 
The Ca-content was determined according to the standard method MNOSZ 448-55. 
1 g of wood dust was reduced to ashes by heating at 800 °C over two and a half hours, after 
being dissolved in hydrochloric acid the remaining part was treated in the same way as pre-
scribed for the normal water Ca-content determination. Finally, the solution neutralized with 
N a O H of 33 per cent was titrated wi th Complex I I I while using Murexid as an indicator. 
For the total carbohydrate determination the GOSZT 559 standard was used in a 
modified form. 2.5 g wood dust was washed with warm water into a 200 ml volumetric f lask 
and — after 15 ml of 20 per cent hydrochloric acid had been pipetted to it — boiled for 
3 hours. When the solution had cooled it was neutralized approximately by NaOH of 10 per cent 
concentration, then diluted with disti l led water to 20 ml. After filtration, 50 ml of the filtrate 
w a s neutralized perfectly in the presence of methylene orange indicator and 4 ml of both zinc 
acetate and potass ium ferrocyanide were added to it. After dilution the filtration was re-
peated. The end-fi ltrate was t i trated with Fehling's solution in the presence of a methylene 
blue indicator. 
The crude protein was determined on the basis of the MNOSZ 6830-53 standard. 
W o o d dust dried at 105 °C was destroyed in a 300 ml Kjeldahl flask over 2—3 hours unti l 
i t was completely bleached. A mixture of potassium sulphate and copper sulphate at a ratio 
of 4 : 1 as well as some selenium were used as catalyzers. When the solution had cooled i t 
w a s completed to 100 ml then distilled. A 10 ml quant i ty of the developed material was pi-
tepted into a Wagner—Parnas destil l ing flask, and the ammonia distilled through hot steam, 
w i t h an excess of 33 per cent N a O H into an Erlenmeyer flask. Distil lation lasted for f ive 
minutes. 10 ml 0.1 per cent hydrochloric acid stained with methylene orange was used as 
recipient fluid. The solution was t h e n retitrated with 0.1 n NaOH until the methylene orange 
assumed a transitional colour. 
Results 
The CCC-treatments caused different degrees of growth inhibition in 
wild cherry- and mahaleb seedlings. Growth inhibition caused by a concentra-
tion of 4000 ppm in wild cherry was of such an extent that the seedlings could 
not overcome it in the rest of the vegetative period. The other concentrations 
had hardly any effect on the plants. In the mahaleb seedling the influence of 
CCC was extremely low, only the 1000 ppm concentration caused a temporary 
inhibition as compared to the control (Fig. 1). 
The effect of CCC on myrobalan — and wild apricot seedlings was simi-
larly different. The myrobalan seedlings could not outgrow the effects of 2000 
and 4000 ppm treatments b y the end of the vegetative period. Essentially 
the wild apricot seedlings did not give a striking response to the chemical 
(Fig. 2). 
Table 1 shows that in seedlings which displayed the effects of CCC-treat-
ments even at the end of the vegetative period the average length of the inter-
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Fig. 1. Effect of various concentrations of CCC on s t em elongation in wi ld cherry C.2794 (A) 
and mahaleb C. 2742 (B) (on 13th June 100 per cent). (Mean values be low the broken l ine 
representing S.D.5o/o differ significantly from the control) 
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Fig. 2. Effect of various concentrations of CCC on stem elongation in myrobalan C. 359 (A) 
and wild apricot C. 2700 (B) (on 20th June 100 per cent). (Mean va lues below the broken line 
representing S .D. 5 % differ significantly from the control) 
nodes was behind that of the control. In the next co lumn of the Table the Ca 
contents of the woody parts do not show unambiguously whether the efficient 
CCC concentrations also involve changes in the Ca content , and even the results 
significantly deviating from the control f luctuate in both directions (Ca content 
was increase b y 500 and 1000 ppm in wild cherry and by 2000 ppm in wild 
apricot, while decreased b y 500 ppm in mahaleb). A lmost the same stands for 
the total carbohydrate content : in mahaleb- and myrobalan seedlings the 4000 
ppm concentration invariably increased the total a m o u n t of carbohydrates, 
while in the woody parts of wild cherry- and wild apricot seedlings it showed a 
tendency to decrease under the influence of the same concentration of CCC. 
On the other hand, in t h e case of bo th permanent and temporary growth 
inhibition caused by CCC at concentrations of 1000 p p m in mahaleb, 2000 
and 4000 ppm in wild cherry and myrobalan, the crude protein content showed 
an increasing trend regarding its percentage proportion to total dry matter. 
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Table 1 
Effects of various concentrations of CCC on wild cherry- and mahaleb, myrobalan- and wild 
apricot seedlings 
Treatment 
Length of 
internode 
mm 
Ca content 
' 00 
Total carbohydrate 
о/ 
Crude protein 
% 
Wild Cherry C. 2794 
Control 15.88 6.25 32.10 8.61 
500 ppm 16.35 7.50* 31.80 9.05 
1000 ppm 13.43 8.94*** 33.30 9.26 
2000 ppm 13.89 6.97 30.00 9.69* 
4000 ppm 10,54** 5.72 30.45 10.16** 
Mahaleb C. 2742 
Control 19.44 8.40 27.60 8.93 
500 ppm 18.70 6.07** 30.00 7.95 
1000 ppm 17.37 8.58 28.65 9.69* 
2000 ppm 16.62 8.22 30.45 8.29 
4000 ppm 17.21 8.40 30.90* 7.95 
Control 16.86 
2000 ppm j 12.55* 
4000 ppm ; 12.82* 
Control 10.01 
2000 ppm 9.78 
4000 ppm 10.25 
* at 5% level 
* at 1% level 
*** at 0,1% level 
Myrobalan C. 359 
6.08 
7.15 
7.15 
Wild apricot C. 2700 
7.86 
9.47* 
9.29 
27.60 
28.65 
29.25 
27.60 
28.05 
27.45 
7.95 
8.62* 
9.50 
14.58 
15.46 
15.02 
significantly differs from the control 
Table 2 summarizes the correlation studies. A definite negat ive correla-
tion was found between the average length of the internode and crude protein 
content, that is, accumulation increased in seedlings with internodes shorter 
than that of the control crude protein. Among the other components examined 
in the woody parts Ca-and crude protein contents showed a posit ive while total 
carbohydrate- and crude protein contents a negat ive correlation. 
Table 3 shows the effect on CCC-treatments on stone-fruits (wild cherry, 
mahaleb, myrobalan and wild apricot) of different growth vigour b y comparing 
the percentage s tem elongation caused by the various concentrations (500, 
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Table 2 
Results of regression-analysis between the Ca content (%), total carbohydrate (% ) and 
crude protein (%) and the average length of internode (mm) 
Length of internode and Ca content r = — 0.1897 
Length of internode and total carbohydrate r + 0.2234 
Length of internode and crude protein r = — 0.7751*** У = 18.79—0.61x 
Ca content and total carbohydrate r — 0.1892 
Ca content and crude protein r + 0.6884** Y' = 1.65+1.09X 
Total carbohydrate and crude protein r - — 0.6308** Y = 29.27—0.65x 
** at 1% level 
the correlation is significant 
*** at 0,1% level 
Table 3 
Comparison of the efficiency of CCC in stone-fruits of different growth vigour 
(Percentage elongation is expressed in comparison to the control) 
Time 
Growth vigour 
Intens ive Poor 
Wild cherry Mahaleb1 
July 11 78.4 98.9 
Aug. 8 73.9* 85.8 
Sept. 5 72.7* 87.6 
Oct. 3 71.4* 90.2 
Myrobalan Wild apricot2 
July 11 98 .4 97.9 
Aug. 15 77.8* 110.2 
Sept. 12 65.9* 114.5 
Oct. 10 63.7* 115.4 
Note: 1. Mean value of 500, 1000, 2000 and 4000 ppm treatments 
2. Mean value of 2000 and 4000 p p m treatments. 
* At 5% level differs from the other column. 
1000, 2000 and 4000 ppm in four replications; 2000 and 4000 ppm in two rep-
lications) to that of the control. The variance analysis gave significant differen-
ces: seedlings showing a higher growth vigour (wild cherry and myrobalan) 
were more responsive to the CCC concentrations examined than those of a 
lower growth vigour (mahaleb, and wi ld apricot). 
The varying efficiency of CCC is worth being examined not only from 
the point of view of growth vigour b u t also for its causes. The percentage pro-
Acta Agronomica Academiae Scientiarum Hungaricae 21, 1972 
EFFECT OF CCC TREATMENT 333 
portion of cortex -f- phloem is significantly lower in the roots of wild cherry 
and myrobalan than in those of mahaleb and wild apricot. This means that 
mahaleb and wild apricot have a lower growth vigour when compared to wild 
cherry and myrobalan ( B R U N N E R — N Y Ú J T Ó — A N T O N I 1 9 6 8 , S E B Ő K — A N T O N I 
1 9 6 9 ) . In biochemical studies on apple rootstocks of different growth habit 
G U R — S A M I S H ( 1 9 6 8 ) found that in the phloem of poorly growing rootstocks 
the auxin-oxidase act ivi ty was much higher and, accordingly, the endogenous 
auxin level lower, suggesting a close correlation between auxin-oxidase act iv i ty 
and growth vigour. Thus, in the present case CCC was only able to s top the 
growth of the shoots in species with a high growth vigour. This seems to be 
confirmed by investigations made by B R U N N E R — A N T O N I ( 1 9 7 0 ) who pointed 
out a higher auxin content in wild cherry as compared to sour cherry, and in 
myrobalan compared to wild apricot. 
Investigations on the components of woody parts gave, in essentials, 
no unambigouus answer to the question whether CCC really promotes t h e fruit 
trees in becoming bearing. Namely, parallel with the fruit trees becoming 
bearing many authors found the carbohydrate content to increase (KOBEL 
1 9 5 4 ) , at the same t ime an increased Ca accumulation could also be observed 
( P E R F I L E V 1 9 6 2 ) . CCC seems to disturb the calcium transportation, while 
calcium deficiency inhibits the carbohydrate transportation (JOHAM 1 9 5 7 ) .  
This — though manifest as a tendency — could not be proved by correlation 
calculations. Increase in the crude protein content could sooner be t h e cause 
of a quantitative decrease in the carbohydrate content (r = 0 . 6 3 0 8 ) , since 
the reduction of nitrates requires carbohydrates. 
The above results have contributed to the determination of the plant 
species spectrum of CCC. Further investigations are required, however, to 
clarify the effect of CCC treatments on the organic matter transportation. 
Furthermore, neither is it unimportant to f ind out the extent of growth vigour 
at which plant growth can be inhibited, since as seen in the case of wild 
apricot and mahaleb the CCC m a y be ineffective. 
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A METHOD FOR SEEKING THE MOST 
INFORMATIVE CHARACTERS 
B y 
S . JÓZSA 
UNIVERSITY OF AGRICULTURAL SCIENCES, K E S Z T H E L Y 
When studying a number of characters changing more or less interdependent ly 
we can expect to el iminate some of t h e m without losing considerable information. 
From many aspects such reduction in the number of characters is highly desirable. 
In spite of this fact no acceptable method of seeking for the unimportant var ia tes has 
been found so far in the literature. The present paper discusses the basic principles of 
a possible method. 
Introduction 
When more than one elementary components of a subject are studied 
simultaneously they often turn out to change interdependently. For example: 
the various yield components of cereals under different treatments, the morph-
ological features of the different varieties of a fruit species, yields of various 
plants on different soil types, the various characteristics of an ameliorated soil 
during the years, the value of constituents in some animal product, etc. — all 
change rather parallelly. The interdependence between the studied characters 
(variates) is in many cases so close that some of them practically contain all 
the information that could be obtained by examining all the characters. 
In the vast literature on multivariate analysis no method of seeking for 
variates that can be discarded is found, as pointed out by K E N D A L L ( 1 9 5 7 )  
— an excellent specialist of the subject on page 70 of his monography. 
However, solving the problem is extremely important for two main reasons: 
a) to examine variates in a number higher than necessary superfluously increas-
es the costs; b) in the case of many variates the interpretation of results is 
complicated, and owing to the interdependences may even be false. 
The idea of a possible solution was raised in one of the author's previous 
papers (1971); it was this idea that led to the method described in the present 
paper. Only the theoretical construction and the algorhythm of the calculation 
are presented here without the mathematical exposition of the procedure. 
The significance test will not be touched upon either. 
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Materials and Methods 
1. The variates examined wil l be denoted b y x2, x2, ...xp. These variates are to be 
replaced by the variates yv y2, . . . y r , (of reduced number) chosen from the x's. Let us suppose 
t h a t the stochastic relationship b e t w e e n the variate pairs is linear, if not this condition 
should be attained b y transformations as far as possible, lest the application of the method 
should lead to false conclusions. 
For the sake of comprehension the following concepts will be introduced: 
subject s y s t e m : X = (aq, x2, . . ,xp), the tota l i ty of variates to be examined (in short: 
subject) 
informátor system: Y = (y 1 ; y 2 > • • •Уг)> the ensemble of variates tha t replace the subject 
sys tem (in short: informátor) 
inducator (#) : the variate o n which the changes in subject variates are examined 
(e .g . : year, t reatment , sample, etc . ) . 
2. The task consists — in essentials — of f inding an index number which expresses the 
degree of reliability to which the informátor Y determinates the subject system X, if the 
change in the la t t er is "along" the inducator ê . If a suitable index number is found, we can 
s tart searching for system Y supply ing just as much information about the subject X as the 
latter supplies a b o u t itself. 
After theoretical considerations the following term seemed to be the most suitable for 
measuring the information of Y a b o u t X: 
p 
I (Y t - X ) = ( Ö 
k = 1 
where R2X ry) is t h e square of the mult ip le correlation coefficient between the variate xk and 
t h e system Y (coeff ic ient of determination), which is also calculated along the inducator 
This index number is obviously b e t w e e n 0 and 1, specially: I (X ->- X ) = I = 100%. If each 
of X and Y consists of a single var iate , the right side of (1) will be reduced to their (simple) 
correlation. 
3. There is no difficulty in computing the above formula wi th X , Y" and given. 
Further on only the technics of computat ion will be simplified. In accordance with the prob-
l e m let us suppose that the informátor will be chosen from the subject: Y = (дс(1, Xj2, . . . xlr). 
Computation will be easy if the correlation m a t r i x R = ( r j k ) of variates xL, x2, . . . xp 
i s constructed. This contains the matr ix Rv of the informátor variates too. For the com-
1 . 
potation of I o n l y the matrices R 2 = (qjk) and Ry-1 = (cjk) are needed. By a short formal 
transformation we obtain: 
I ( Y ^ X ) = y cjkqJk. ( 2 ) 
By means of this formula the information of all possible informators can be computed 
quite quickly, in the case of smaller problems (p = not more than 6) wi th a desk machine, 
whi le in the case of bigger problems wi th a computer. There is no need, in fact, to examine 
all the possible informators, conclusions can be made regarding the expectations of the indi-
vidual informators b y various considerations without calculations. 
4. Any informátor Y can be decomposed into "disjunct" components , y *, y*, . . .y* , say 
(which do not conta in information a b o u t one another); y* is a linear funct ion of the informa-
tor-variates which contains m a x i m u m information on the subject sys tem; y* contains the 
maximum proportion of the remainder information, and so on. The information contents 
of the individual components are g i v e n by the latent roots of matrix R v _ 1 Qv, while the com-
ponents themselves can be produced b y the latent vectors of this matrix , where Qv is a part 
1 ' 
of matrix — R2 "covered" by Ry. ( I t should be noted that the index number (2) is the trace 
of matrix R y - 1 Qy itself.) In the special case when Y= X, this method leads to the theory of 
component analysis. This fact in i tself seems to prove the adequateness of the definition (1). 
By producing components y * false interpretations can be avoided. 
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Results 
To demonstrate the method a part experiment chosen from G. Láng's 
three-year (1964 -65—66) fertilization experiments at Keszthely will be ana-
lysed. Trends of five characters in the wheat variety Fertődi 293 were studied 
under the influence of phosphorus fertilization. Treatments playing the role 
of the inducator variate were: absolute control and five further treatments: 
0, 24, 48, 72, 96 kg/ha P 2 0 5 + 50 kg/ha N + 62 kg/ha K 2 0 active agent. 
Characters examined (subject system X) : x4 = ear number/m2 , x2 = grain 
number/ear, x3 = thousand-grain-weight, x4 = hl-weight, xb= grain-straw-
ratio. Three years averages of these characters are presented in Table 1. 
Table 1 
Three-years averages of characters 
Number of 
treatment 
x 2 * s (g ) *s 
l 4 7 6 . 3 1 3 . 9 2 3 5 . 1 7 7 7 . 4 1 2 . 3 9 
2 5 1 0 . 0 1 5 . 4 8 3 5 . 0 3 8 0 . 0 3 2 . 4 7 
3 5 4 9 . 7 1 6 . 3 3 3 5 . 9 8 7 8 . 7 5 2 . 6 8 
4 5 3 6 . 7 1 6 . 9 1 3 5 . 8 7 7 8 . 4 8 2 . 6 5 
5 5 6 6 . 3 1 6 . 5 3 3 6 . 1 8 7 8 . 9 4 2 . 6 1 
6 5 6 9 . 7 1 7 . 6 4 3 6 . 0 7 7 8 . 8 0 2 . 6 0 
It was from this table that the correlation coefficients (rjfe) between vari-
ate pairs were computed; they are included in the matrix R , while the matrix 
1 
•—R2 is given by percentage values.1 
R: 
(rjk) = 
/1 
. 9 0 
. 9 1 
. 3 6 
. 8 5 
. 9 0 
1 
.80 
. 9 1 
.80 
. 3 6 
. 4 3 
1 . 0 5 
. 4 3 . 0 5 1 
. 9 2 . 8 6 . 2 3 
(<ljk) — 
7 6 9 . 8 
6 9 . 3 
6 5 . 8 
1 2 7 . » 2 8 . 7 
6 7 . 9 6 7 . 8 
75 R2: 
6 9 . 3 6 5 . 8 2 7 . 0 6 7 . 9 
6 9 . 6 6 4 . 6 2 8 . 7 6 7 . 8 
6 4 . 6 6 4 . 2 1 9 . 4 6 4 . 8 
1 9 . 4 2 7 . 4 2 4 . 1 
6 4 . 8 2 4 . 1 6 7 . 2 
% 
/ 
Figures falling in the main diagonal of the latter matrix directlv show 
the information contained in each character on all five characters together. 
Accordingly, character x4 contains the most information (69.8%), while 
x4 the least (27.4%). 
As to the joint information content of the two characters it follows from 
(2) as a special case (r = 2) that 
Ijk = Щ, xk X) = 1 (qjj + qkk - 2rjkqjk) 1 
' j k 
1
 q.k is the product the/' and к lines of the matrix R, e.g.:g2 3 = 100 ( 0 . 9 0 x 0 . 9 1 + 1 X 0.80 
- f 0 . 8 0 x 1 + 0 . 4 3 x 0 . 0 5 + 0 . 9 2 x 0 . 8 6 ) % = 6 4 , 6 % . 
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The calculations give us the following: 
112 = 77 .2%, I l 3 — 82 .9%, 714 = 89 .3%, 7 l S = 7 7 . 7 % 
7 „3= 84 .6%, 7 2 4 = 88 .7%, 72 S = 7 8 . 4 % 
J34 = 89 .9%, 735 = 7 6 . 6 % 
74 5 = 8 8 . 2 % 
When associating t h e variate л;4 w i t h any other variate we obtain an 
informátor containing nearly 90 per cent information. I n such a case we can 
choose the character which it is the mos t justified to registrate precisely, 
or which is the least diff icult to measure, to go with it . 
The 7 , 3 4 information content of informátor Y = (x2, л;3, л;4) shown 
"promising" b y the matrix R was also computed, and the result obtained was 
96.9 per cent . The missing 3 per cent is practically negligible. 
Let us decompose t h e informátor Y = (лс3, л;4) to "disjunct" components. 
In the case of a two-element informátor the characteristic equation of 
matrix Rf1 Qy can be directly stated, and its roots will give the information 
content of t h e components y* and у*, respectively. Namely , by making use 
of the fact t h a t 7V is equal to the trace of this matrix, after some calculation we 
obtain: 
det (7?% Qy - Щ = A2 - Iу A + det Qy 
det Ry 
In our case the characteristic equation is: 
A2 - 734A + Я з з 9 и 434 = r - 0,8990 Л + 0,1386 = 0. 
1 - 4
 4 
Its roots are: = 0.701, A, = 0.198, t h a t is 7 ( y f ) = 70.1% and I(y*) = 
19.8% (when totalled t h e y are really 89 .9% = 734). 
Latent vectors are also sjmple to form. A brief calculation shows that the 
components of the latent vector belonging to A; are: Kt(q3i — Лгг34) and 
К( (q33 — / ; ) , where is an arbitrary constant. To produce the components 
s3 and s 4 the standard deviations of variates л;3 and x4 are needed. Then the 
components are 
<?34 — А Г34 .. Ч.УЛ *Ái 
Xo X, y'i = Kt 
s3 S4 
From Table 1 s3 = 0,49, s 4 = 0.84, and thus: 
.* .. I о oo„ ..* 
( i = 1,2). 
У* = Ж3 + 0.22%4 у* = * 3 — 1.41л; 4' 
The constants K4 and K2 were chosen in such a way as to obtain 1 for the co-
efficient of x3. 
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Fig. 1 shows the trend of y* and y*. The component y*, which contains 
a 70 per cent information, shows well the initially definite, then from Treat-
ment 4 on moderate increasing tendency of the characters of wheat as a 
response to the increasing supply of P 2 0 5 . The break occuring in Treatment 4 
can be found in columns x v x3, and x 4 of Table 1, too. 
It is worth mentioning that the component including each of the f i v e 
characters and thus containing maximum information (first principal compo-
nent) contains only 4.4. per cent more information than y*. 
Fig. 1. Trend of components y * and y î . 
The horizontal run of component y* containing 20 % information is 
broken only by Treatment 2. The same break is apparent wi th the hi-weight, 
and is present, though moderately, with the thousand-grain-weight. It can 
be said that y* only gives information on the break occurring in the case of 
these two characters. The outstanding value of the hl-weight in Treatment 2 
may further account for the result unexpected for an agriculturist — t h a t 
the hl-weight is present in most informative informators. Namely , this break 
is not indicated by any of the other characters. 
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EFFECT OF CYTOSTATIC DIBROMOMANNITOF 
ON PROTEIN SYNTHESIS IN THE MYCELIUM OF 
BOTRYTIS CINEREA PERS. AND SCLEROTINIA 
TRIFOLIORUM ERIKSS. 
B y 
L . G Y . SZABÓ, L . HOLLY, L . HORVÁTH, В . I . POZSÁR 
INSTITUTE OF AGROBOTANY, TÁPIÓSZELE; ISOTOPE INSTITUTE OF THE HUNGARIAN 
ACADEMY OF SCIENCES, BUDAPEST 
The authors have proved the inf luence of cytostatic d ibromomannito l in increas-
ing the level of protein nitrogen relative t o the dry matter c o n t e n t by measuring the 
incorporation of radioact ive carbon label led g lyc ine into prote ins in mycel ium cul tures 
of t w o p h ytop ath ogenous micro fungi: B. cinerea Pers. (Deuteromycetes) and S . tri-
foliorum Erikss. (Ascomycetes). It was characteris t ic that d ibromomannito l — whi le 
in other tes ts inhibit ing the synthesis of d e o x y ribonucleic ac id — increased t h e rat io 
of prote in nitrogen in the dry matter c o n t e n t a t all concentrat ions applied. T h i s sh i f t 
of more than 20 per cen t in the proportion of the protein f r a c t i o n is important f r o m 
a theoret ical aspect too . 
Introduction 
The cytostatic D-mannitol derivatives cause a decrease in the D N A ,  
RNA and protein synthesis of animal and plant tissues in vitro in rabbit bone-
marrow and tobacco callus cultures ( H Í D V É G I — L Ó N A I — H O L L A N D A N T O N I 
INSTITÓRIS — H O R V Á T H 1 9 6 7 , MARÓTI 1 9 6 7 ) , and have — in vivo too — a growth 
inhibiting effect in higher plants ( P É T E R F I BRUGOVITZKY K O Z M A — N A G Y 
TÓTH 1 9 5 9 ) , as proved by BALOGH F R E N Y Ó ( 1 9 6 7 , 1 9 7 0 ) who observed a de-
crease in catalase and polyphenol oxidase activities. 
On the basis of their investigations H O R V Á T H INSTITÓRIS (1967) assume 
that in addition to their alkylating effect the dibromomannitol derivatives 
may exert a polarizing effect too by absorption through the lipoprotein 
membranes and nucleoproteids, and even cause wrong base coupling during 
the nucleic acid synthesis b y changing the electron pattern of the macromole-
cules. 
In our investigations we studied the effect of 1,6-dibromo-D-mannitol, 
or briefly dibromomannitol — a D-mannitol derivative of simple chemical 
structure — on the mycelium culture of two species of micro fungi. We wanted 
to find out how the development and protein synthesis of rapidly multiplying 
and growing heterotrophic lower plants (in the present case the mycelium cul-
tures of two fungus species belonging to the Ascomycetes and Deuteromycetes 
respectively) change under the influence of this important cytostatic compound. 
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Material and Method 
Two phytopathogenic micro fungi: В. cinerea Pers. (Deuteromycetes) and S. trifoliorum 
Erikss. (Ascomycetes) were used in our investigations. A culture m e d i u m free piece of myce-
lium, about the size of 1 mm2, w a s taken from the stock culture and inoculated to the steril-
ized liquid culture medium (Treschow's synthetic basic culture medium modified at our Insti-
tute and standardized for micro and macro fungus cultures), in which dihromomannitol was 
dissolved at concentrations of I , 10, 100, 1000 and 3000 ppm before sterilization. 
The in tens i ty of protein synthesis was fo l lowed by incorporating 14C-glycin into the 
protein. The incorporation of label led amino acid was determined after SCHMIDT—THANNHAUSER 
(1945) by fractioning proteins insoluble in 10 per cent TCA of + 4 °C temperature, wi th modi-
f i c a t i o n s b y P A R T H I E R ( 1 9 6 1 ) , O S B O R N E ( 1 9 6 2 , 1 9 6 5 ) a n d F L E T C H E R — O S B O R N E ( 1 9 6 5 ) t a k e n 
into consideration. The specific act iv i ty of glycin- l - 1 4C was 26 mC/'mM. The mycel ium used 
for the test was f loated for 4 hours on a solution of 100 ml volume and 0.5 дС/ml act iv i ty . 
The radioactivity of the fraction insoluble in trichloro acetic acid was determined w i t h a 
Paccard-Tricarb instrument, by the method of l iquid scintillation. Radioactivity was expressed 
in c.p.m./100 m g fresh weight. 
Results 
The dibromomannitol treatments exerted either stimulating or inhibiting 
с о 
effects depending on the concentration in cultures of both fungi examined 
/B. cinerea Pers. and Sclerotinia trifoliorum Erikss.). It must by all means be 
emphasized that a stimulation of the dry matter increase could be demon-
strated even at the lowest concentration applied, while inhibition occurred only 
at the highest concentrations, at 1000 and 3000 ppm in the case of B. cinerea 
Pers., and only at 3000 p p m with S. trifoliorum Erikss.. Tables 1 and 2 clearly 
show the optimum effects exerted on dry matter increase, at 10 ppm with 
the B. cinerea Pers, and at 100 ppm in the case of S. trifoliorum Erikss. culture. 
The intensity of protein synthesis measured with radioactive carbon 
incorporated was stimulated by all concentrations applied. The ratio between 
protein and non-protein nitrogen ( N P N ) increased characteristically and 
relative to the concentration, as did the percentage protein nitrogen in positive 
correlation wi th the total nitrogen in the case of B. cinerea Pers. 
At the same time, w i th the other micro fungus examined (S. trifoliorum 
Erikss.), at optimum concentrations the ratio of TCA soluble and insoluble 
fractions indicated a considerable increase in the proportion of protein nitrogen. 
The phenomenon is remarkable because in the case of higher animal and 
plant organisms the effect could be traced back directly to the inhibiting effect 
of dibromomannitol on D N A synthesis. The high biological effectivity can be 
tested with the inhibition of organic matter increase observed in the micro 
fungi examined too, nevertheless the unexpected stimulating effect of the lower 
concentrations applied on the proportion of total nitrogen to dry matter and 
of protein nitrogen within, leads to the possibility of drawing new conclusions. 
Cytostatic effect as tested with organic matter increase and protein syn-
thesis is very remarkable owing to the protein in the total nitrogen proportions. 
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Table 1 
Effect of various concentrations of dibromomannitol on the dry weight increase of B. cinerea Pers. 
culture, and on the stimulation of radiocarbon labelled glycine accumulation and incorporation into 
the protein fraction insoluble in 10 per cent trichloro acetic acid, after 18 hours of exposition, 
expressed in 1000 cpm 
D i b r o m o -
m a n n i t o l 
p p m 
D r y weight 
in g 
Radioac t iv i ty in 1000 cpm 
Percentage p r o p o r t i o n 
of protein n i t r o g e n 
related to t o t a l n i t r o g e n 
TCA-inso luble f rac t ion TCA-soluble f r a c t i o n 
to t o t a l 
co lony 
weigh t 
in 100 mg 
t o t o t a l 
Colony 
we igh t 
in 100 m g 
0 0.265 175 66.04 69.7 26.30 71.52 
1 0.380 280 73.68 112.0 29.47 71.43 
10 0.431 625 145.00 173.8 40.32 78.24 
100 0.375 540 144.00 136.1 36.30 79.87 
1000 0.243 415 170.80 87.5 36.00 82.59 
3000 0.108 312 288.90 64.2 59.44 82.94 
With the activity values of radioactive isotopes standard deviat ion of the mean does not 
exceed 9 per cent. 
It seems highly probable that in the case of dibromomannitol too, the unexpect-
ed increase of nitrogen metabolism observed is connected w i t h DNA induction, 
as stated by van O V E R B E E K ( 1 9 6 6 ) , nevertheless the s t u d y of the action 
mechanism requires investigations into the nucleic acid synthesis . 
Table 2 
Effect of various concentrations of dibromomannitol on the dry weight increase of S. trifolium Erikss. 
culture, and on the stimulation of radioactive carbon labelled glycine accumulation and incorporation 
into the 10 per cent trichloro acetic acid soluble nitrogen, and insoluble protein fraction after 18 hours 
of exposition, expressed in 1000 cpm 
Radioac t iv i ty in 1000 cpm 
Percentage p r o p o r t i o n 
of p r o t e i n 
nitrogen r e l a t e d t o 
to ta l n i t r o g e n 
Dibromo-
m a n n i t o l 
p p m 
D r y weight 
in g 
TCA-insoluble f rac t ion TCA-soluble f r ac t ion 
to to t a l 
colony 
weight 
in 100 mg 
t o t o t a l 
co lony 
weigh t 
in 100 m g 
0 0.253 193 76.28 83.4 32.96 69.83 
1 0.317 280 88.33 105.2 33.19 72.69 
10 0.342 536 156.73 183.4 53.62 74.50 
100 0.480 758 157.92 148.2 30.88 83.64 
1000 0.410 613 149.51 114.5 27.93 84.26 
3000 0.123 421 342.28 91.7 74.55 82.12 
With the activity values of radioactive isotopes standard deviat ion of the mean does not 
exceed 9 per cent. 
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COMPARATIVE ANALYSIS OF WHEAT STRAW 
BY THE METHOD OF QUANTITATIVE ANATOMY 
B y 
J . STIEBER 
I N S T I T U T E O F A P P L I E D B O T A N Y A N D H I S T O G E N E T I C S O F T H E 
EÖTVÖS L O R Á N D U N I V E R S I T Y , B U D A P E S T 
In the work here reported the Hungarian w h e a t variety B á n k ú t i 1201 and t h e 
Italian variety San Pastore were compared b y the method of quant i tat ive a n a t o m y . 
Fibres were found to be longer in San Pastore. W i t h the help of the strength-quotient 
(T-factor) developed by the author and his col laborator it was proved that San P a s t o r e 
is more resistant to lodging. As the investigations were carried o u t on a very l imi t ed 
scale (on 2 specimens per var ie ty ) the obtained results are valid m a i n l y for the p l a n t s 
examined. For general conclusions further invest igat ions are needed . In the present 
report stress was laid on the description of the m e t h o d itself. The anatomical m e t h o d 
seems to be wel l -suited for express ing numerically the inclination t o lodging in w h e a t 
and for the classif ication of the varieties as weli . Variations in f ibre length and cell 
wall volume are discussed. 
Introduction 
Wheat is and has been for a long time a factor of nation-wide impor-
tance in the cultivation of cereals in Hungary. It is thus understandable 
that much consideration has been given by both scientific and the professional 
circles to the problem of increasing the quant i ty and quality of wheat crops, 
and to the possibility of securing hardy varieties adapted for cultivation o n 
different soils. Since the second half of the past century a great deal of work 
has been done in this field, leading to results not to be underestimated. Thus , 
e.g. it was in this country that the wheat variet ies Székács and Bánkuti were 
produced, the latter of which deservedly acquired world-fame. Progress, 
however, must not stop and therefore much effort is being made to substitute 
Bánkuti by superior varieties, and there are two reasons to do so: the f irs t 
is that Bánkuti is a tall-growing variety with relatively low yield, the second 
is that it inclines to lodging which is a strong drawback in machine harvesting. 
At present, the experiments are aimed at improving some new domestic 
varieties (e.g. Fertődi) with strong straw and at acclimatizing high-yielding 
foreign varieties (San Pastore, Besostaya). W h e a t straw has recently gained 
industrial significance too, as in the factories for straw cellulose production 
mainly paper is produced. A better knowledge of the anatomical and quanti-
tat ive anatomical characteristics of wheat straw is thus of industrial and 
agricultural interest. Now, part of the author's relevant investigations are 
reported in this paper. 
6* Acta Agronomica Academiae Scientiarum Hungaricae 21, 1972 
3 4 6 J. S T I E B E R 
In Hungary, Miltényi was the first to conduct methodical investigations 
on the a n a t o m y of corn stalks ( M I L T É N Y I 1 9 3 1 ) . He studied stem develop-
ment, act iv i ty of the intercalary meristem, distribution and the arrangement 
of the vascular bundles, formation of sclerenchyma, etc. Later on, wheat 
stalk was also studied b y Mándy in connection with manuring experiments 
and he found the extent of manuring, the length and wall thickness of the 
fibres, and dimensions of the different tissues as related ( M Á N D Y 1 9 5 4 ) . At 
that time the author and his one-time collaborator, Gyula Pál, were engaged, 
also in the course of manuring experiments, in studying quantitative mor-
phology and anatomy of rye straw ( S T I E B E R P Á L 1 9 5 7 ) . They noted an 
interesting parabolic relationship between the rate of elongation of the inter-
nodes in differently treated plants (1. c. p. 245 246), and an inverse relation-
ship in the variations of internode length and fibre length. At the same time 
NILSON J O H N S O N — G A R D N E R ( 1 9 5 7 ) , working with several wheat varieties, 
reported on similar results with respect to cell length in the parenchyma, 
while K O L T A Y SIMON — P R É C S É N Y I ( 1 9 5 9 ) , described, the variations in fibre 
length in reeds as originating from different habits. Then, again in relation 
with manuring experiments we studied the anatomy of wheat straw (STIEBER 
P Á L 1 9 5 9 ) . I t was found that , like in rye , cell wall vo lume and fibre length 
increased from the top of the stem downward, but decreased again in the lower-
most internode (op. cit. p. 4 4 6 ; fc. S T I E B E R — P Á L 1 9 5 7 , Fig. 3 . p. 2 4 8 ) . These 
authors examined the mathematical correlation between lodging and anato-
mical structure in detail and constructed a mathematical formula allowing 
the calculation of the relative strength quotient (T) (op. cit. pp. 4 4 1 — 4 4 2 ) .  
These results, when compared with t h o s e of Ulbricht's potassium fertilizing 
experiments (ULBRICHT 1937) were found to coincide on more points. More-
over, S T I E B E R PÁL ( 1 9 5 7 , 1 9 5 9 ) in both the rye and wheat examinations the 
sclerenchyma was found to form from the top downward an increasingly 
coherent ring which may even separate from the epidermis in the lowermost 
internode and a parenchymatous hypoderm may intercalate between them. 
Similar observations were reported on the stems of other Gramineae b y BUR-
DUJA Т О М А ( 1 9 6 4 , 1 9 6 5 ) . Later on a quantitative anatomical s t u d y was, 
made by H A L Á S Z ( 1 9 6 2 ) on wheat stem as a result of which he concluded that 
though the wall thickness of the fibres gradually increased towards the hase, 
their length reached its peak in the medial internode. Subsequently, several 
wheat variet ies were examined by S I M O N - W O L C S Á N S Z K Y CSÁSZÁR ( 1 9 6 3 ) ,  
who obtained similar results with respect to fibre length and remarked 
in their report that this was the reason why they were not able to support 
the relevant findings of Stieber Pál. I t should be noted, however, that the 
latter authors referred to the inverse ratio between internode length and fibre 
length as to a general rule, all the more so as they characterized the curves 
for fibre length as expressedly asymmetrical maximum curves: ". . . these 
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curves have to be regarded as asymmetrical maximum curves . . . " ( S T I E B E R — 
P Á L 1959, 446). The curve obtained by S I M O N - W O L C S Á N S Z K Y CSÁSZÁR 
(1963, 411, Fig. 3) has the same shape, but both their curve 1, and the one 
obtained by H A L Á S Z (1962, 202, Fig. 6), display a small peak above the lower-
most internode. And if internode length is taken into account it will appear 
that the upper, i.e. third internode gets to the lower third or rather to the 
lower fourth of the stem (S IMON-WOLCSÁNSZKY CSÁSZÁR 1963, 413). So 
even if fibre length is seen to reach its peak in this region, in reality the peak 
lies in the proximity of the stem base. A few years ago Haraszty and his colla-
borators (HARASZTY SZABOLCS O P P E L 1962, 1963; H A R A S Z T Y 1964) carried 
out fertilizing experiments on hemp (with fertilizers containing K-, N- and P) 
with regard to the dimensions and the distribution of the fibres. They reported 
that in the presence of sufficient quantities of N and P, potash fertilizers increas-
ed fibre dimensions. As regards the width of the fibres, Haraszty came to 
the same conclusions as Stieber and Pál, i.e. that cell wall volume increases 
downwards in the stem (HARASZTY 1964, 28), but according to Haraszty the 
increment of volume is continuous in direction of the plant base. A study on 
the histology of rice straw has been reported by S Z E P E S H A J A S (1960). 
Now in Hungary Paál and Szabó conduct microscopical measurements on 
the leaf base and stem with the sclerenchyma belt in the cross section from 
the 3rd internodes of the wheat varieties Bezostaya 1 and Fertődi 293 (PAÁL 
S Z A B Ó 1967). 
Material and Method 
In the present paper some quant i ta t ive histological features of the s traw of the H u n -
garian wheat variety Bánkút i 1201 and of the Italian v a r i e t y San Pastore are described. 
B o t h were grown side b y side under ident ical conditions, on 3 X 10 m plots at the Agricultural 
Research Institute of the Hungarian A c a d e m y of Sciences, in 1960. From among the ful ly 
deve loped plants w i t h mature spikes t w o specimens were pul led and their s t ems (A and B) 
examined . Therefore it should be emphas ized that the results obtained permit only deductions 
as to the regularities in the histological features and that for conclusions of universal va l id i ty 
a larger number of spec imens will have to be examined. Neverthe less the author considers it 
important to report on the results because it is through t h e m that the m e t h o d s of experi-
m e n t a t i o n and eva luat ion can be i l lustrated. 
From the internodes above ground of the spec imens cross-sections and, using the 
Schultze-technique, macerates were made . From each of t h e longer internodes three prepara-
t ions were made. One w a s removed f rom the geometrical center of the internode, a second 
and a third one from a distance of 1 cm from its lower and upper ends, respect ively . From 
each of the shorter internodes only t w o preparations were made. They were removed from 
the boundary of the geometrical thirds of the internodes. I n each macerate the length of 50 
f ibres was measured. A microscopical ocular integrator (SCHUCHARDT 1954) was employed 
for measuring the ratio of cell wall to cell cav i ty in the full cross-section surface of the scleren-
c h y m a belt. The l ength and width of the internodes, the th ickness of the sclerenchyma and 
of other tissue belts were also measured. The internodes were designated numerical ly from 
the top of the straw d ownward (n, n-1, n-2 , etc.), while w i th in the internodes the upper samples 
were marked with f , the middle ones w i t h k, and the lower ones with a. 
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Results 
Data of the examined plants: 
B á n k u t i 1201 San 3 a s t o r e 
в A В 
cm c m 
Plant height above-ground to 
spike base 77 76 67 57 
Length of internode n 42.5 39 27.5 25 
n— 1 15.5 16 17 14 
n—2 10 11 9 8 
n—3 6.5 7 5 3 
n—4 2.5 3 2 1 
Level of above-ground sampling 
n/f 70 68 56 50 
n/k 52 54 44 40 
n/a 36 39 33 28 
n - l / f 34 36 31 25 
n - l / k 27 29 23 19 
n—1/a 20 22 17 13 
n—2/f 18 19 15 11 
n— 2/k 14 15 11 8 
It appears from the Table that the two San Pastore plants differed in 
height by 10 cm. There were height differences of 3 5 cm at the corresponding 
sampling levels. The difference in height of the two Bánkuti plants was of 
1 cm only and the differences in heights of the corresponding sampling levels 
did not exceed 2 cm. Therefore in the following comparison the histological 
numerical data for the two Bánkuti 1201 plants were, in some cases, reduced, 
whereas the values obtained for the San Pastore plants were treated separately. 
Variations in fibre length as plotted against the internode levels are 
represented in Fig. 1. At n-l/a, viz. at level a of the second internode from 
above, all curves show significant maxima and for the Bánkuti plants A and В 
these are absolute maxima. The curves display a second maximum at n-3/a, 
viz. in the lower part of the second internode from the base upwards and for 
San Pastore В that is the absolute maximum San Pastore A reaches its abso-
lute maximum in the lowermost internode, n-4. Thus the curves of Bánkuti 
display about the same shape as does the averaged curve No. 1. obtained by 
Simon-Wolcsánszky—Császár and the curve compiled by Halász. The curve 
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B á n k u t i 1201 S a n P a s t o r e 
A в A в 
c m c m 
Level of above-ground sampling 
n— 2/a 10 11 8 5 
n—3/f 8 9 6 3.5 
n—3/a 3.5 4 3 1.5 
n—4 2 2 1 0.5 
Width at sampling level 
n/f 1.95 2.15 2.08 1.76 
n/k 2.65 2.65 2.73 2.30 
n/a 2 2.24 2.20 2.15 
n - l / f 2.75 2.92 2.85 2.45 
n - l / k 3.11 3.55 3.31 3.26 
n—1/a 2-71 2.76 3.07 2.49 
n—2/f 2.71 3.05 2.94 2.46 
n— 2/k 2.93 3.16 3.26 2.91 
n—2/a 2.38 2.89 2.67 2.57 
n—3/f 2.52 2.84 2.78 2.49 
n—3/a 2.59 2.67 2.78 2.69 
n—4 2.28 2.71 2.51 2.44 
n / f -I 
n/k 
n/a 
•n-1f 
rvlk 
n-la 
n-2f 
n-2k 
n-2a 
n-3f 
n-3a 
n-4 -I 
A I San 
g j Pastore 
— - A j Bánkúti 
1000 1100 1200 1300 1400 1500 1600 p 
Fig. 1. Fibre length as plotted against internode levels n = upper internode, n-4 lowermost 
internode. f = upper, к = middle, a = lowermost internode level 
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of San Pastore В is similar to the difference, however, that in it, like in curve 
No. 2. S imon-Wolcsánszky it is the second, lower maximum which is greater. 
In other respects the curves of San Pastore are in good agreement with those 
obtained b y STIEBER P Á L (1959). Thus the suggestion that fibre length is 
inversely proportional to internode length is valid only for the San Pastore В 
and to a certain degree, for the San Pastore A plants, whereas the proposition 
Fig. 2. Fibre l e n g t h as plotted against aboveground height, of the levels 
that the longest fibres occur in the middle internodes is valid only for the 
two Bánkuti plants and even in their case with the modification that the 
maximum shifted upwards from the medial internode to internode n-1. 
If the values in the Table are now plotted against the aboveground 
height (Fig. 2) it will become evident that the relative and absolute maxima 
for the n - l / a levels occur in the curves of Bánkuti in the lower third and in 
those of San Pastore in the lower quarter of the straw, while the lower maxima 
(for San Pastore the absolute maxima) occur very near to the base, at 1 5 cm 
above the soil surface. Thus the proposition that fibre length increases in the 
successively lower internodes is valid for 70 per cent of the straw length in 
Acta Agronomica Academiae Scientiarum Hungaricae 21, 1972 
COMPARATIVE A N A L Y S I S OF W H E A T S T R A W 3 5 1 
the Bánkuti , and for 96—100 per cent of the straw length in the San Pastore 
samples. However, fibres were found to be longest in the two San Pastore 
stems with values varying from 1500 to 1600 p. In the Bánkuti stems these 
values hardly reached 1500 p. The increment of length towards the base was 
quite substantial inasmuch as from a mean length of 1300—1400 p the fibres 
increased to 1500 1600 p. 
Variations in cell wall volume in the sclerenchyma belt as p lot ted against 
the internode levels are represented in Fig. 3 and are seen to vary within a 
n / f j 
n / k -
n / a -
n-1f -
n - l k -
n - l a 
n-2 f 
n - 2 k 
n-2a 
n-3f 
n-3a -
n - 4 -
10 20 30 40 50 60 70 80 90 100% 
Fig. 3. Cell wall vo lume as plotted against internode levels. Key to signs in Fig. 1. 
wide range since cell wall values of from 40 per cent to 80 per cent occur (see 
also Figs. 4, 5). The values increase towards the base and drop again in the 
lowermost internode. The highest maxima occur in internodes n-2 and n-3. 
A remarkable feature of the diagram is the consistently opposed shape of the 
curves for cell wall rate and fibre length (Fig. 6). Thus, e.g., cell wall rate in 
San Pastore reaches its maximum, while cell length drops to its minimum at 
the n - l / f level: at n-2/a cell wall rate is at its minimum, fibre length at its 
maximum, at n-3/f reversedly, etc. From the diagrammatic representation 
of the cell wall rate values plotted against the aboveground height (Fig. 7) 
it clearly appears that the rates increase with strong fluctuations consistently 
from the top downward along 90—95 per cent of the straw. In this respect 
the curve is in agreement with Halász' curve (HALÁSZ 1962, 203), except for 
the lowermost internode. In the cell wall rates of San Pastore and Bánkuti 
there are no essential differences. The graphs display more or less parallel 
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Fig. 4. Portion of sc lerenchyma cross-section at internode level n/f in San Pastore wheat. 
Cell wall vo lume about 40 per cent . 1300 : 1 
Fig. 5. Portion of sc lerenchyma cross-section at internode level n-3/a in San Pastore wheat , 
cell wall vo lume about 80 per cent . 1300 : 1 
trends; the absolute maximum appears, however, in the curve of Bánkuti В 
(it exceeds 80 per cent). 
An attempt was made to evaluate the relative strength quotient (T) on the 
basis of a formula published in an earlier report on wheat anatomy ( S T I E B E R — 
PAL 1959, 441, formula No. 4). In the present work, however, multiplication 
with —1 in the numerator was omitted because when calculating with nega-
t ive figures it would give results inconvenient for graphic representation. 
Instead, the base-line zero in the graph was changed to ^ 1 . Thus the formula 
for the evaluation of T is: 
j _ N h x N l 
N s 
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4 0 50 60 70 80% 
n / f -
n / k 
n / a 
n -1 / f 
n-1/k -
n-1/a -
n - 2 / f 
n -2 /k -
n - 2 / a -
n - 3 / f 
n - 3 / a -
n - 4 -
1200 1300 1400 1500 1600 p 
San .Pastore A 
cell wall% 
f i b re length 
Fig. 6. Var iat ions in fibre l e n g t h and cell wall vo lume in stem of a San Pastore w h e a t sample 
H e a v y line: cell wall vo lume ( % ) , l ight line: f ibre l ength (p) 
cm 
70 
6 0 -
50 
4 0 
30 
20 
10 
Al San 
Bj Pastore 
Bánkúti 
10 20 30 40 50 60 70 80 90 100% 
Fig. 7. Cell wall v o l u m e as plotted aga ins t above-ground he ight of the levels 
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Fig. 9. Relative strength quotient (T). Key to signs in Fig. 1 
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where Nh stands for the internode length quotient, Na, for the internode 
diameter quotient and N,, for the cell wall volume quotient. The problems 
arising in connection with the calculation of these partial quotients and of 
the T-quotient will be treated in a subsequent report. The TVA-quotients, howe-
ver, are represented diagramatically, in the present paper (Fig. 8). In contrast 
to the parabolic curves obtained for rye (STIEBER PÁL 1957, 246, Fig. 1) 
and for wheat ( S T I E B E R — P Á L 1959, 4 3 2 , Fig. 1) the curves in this diagram are 
maximum curves lying in the negative range displaying their maxima preciselv 
at the internodes n-1. It should be noted as a point of interest that the curves 
for fibre length also have their maxima at the same level (Fig. 1). 
Curves T are shown in Fig. 9. It is noteworthy that both curves for 
San Pastore are minimum curves in the positive range, with one of their rising 
branches in the proximity of the straw base and the other in that of the straw 
top, at heights of 3—4 units and that only the minimum of the plant A comes 
to lie lightly (by a few tenths in the negative range. Although curve В display s 
a significant drop at internode n-1, the curve itself lies in the positive range. 
Discussion 
The question of regularity of the variations in fibre length along the 
straw is still open to discussion. In spite of the fact that not all of their dia-
grams for rye did follow the same pattern, S T I E B E R P Á L ( 1 9 5 7 , 2 4 8 , Fig. 3 )  
stated that as a rule, internode length and fibre length vary in inversely. In 
a subsequent study ( S T I E B E R — P Á L 1 9 5 9 ) the authors made it clear that 
such a relationship is illustrated by one part of asymmetrical maximum curves 
only. Halász—Simon-Wolcsánszky have obtained maximum curves, but 
each of these curves displays a lower maximum, too, and a further curve 
compiled by Simon-Wolcsánszky is asymmetrical and shows a lower maximum. 
In the present report some curves for fibre length show middle or lower maxima, 
some show a positive gradation downward, so that two or even three types of 
curves may occur. In author's opinion all of them are resultant curves one 
factor of which is the internode length (as the growth factor), while the other 
is for the time being unknown. Depending on the magnitude of these two 
components the maximum can shift upwards or downwards to the base. 
This, of course, is only an assumption. It is a different elucidation of the 
problem when fibre length is considered in relationship to aboveground height. 
In that case cell length increases from the top downwards along the whole 
length of the straw or at least along the upper two- third or three-quarters of 
the straw, decreasing only in its lower third or fourth or, in some cases, at 
an even lower level. This regularity was clearly demonstrated by all results 
obtained in this country ( S T I E B E R — P Á L 1 9 5 7 , 1 9 5 9 , H A L Á S Z 1 9 6 2 , S I M O N -
W O L C S Á N S Z K Y — C S Á S Z Á R 1 9 6 3 ) . 
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The shapes of the graphs for cell wall volume vary in general similarly 
to those for fibre length. Their sections, however, display a shape significantly 
and consistently opposed to those of the curves for fibre length. Although 
these data are too meagre to permit generalisations, still, it is worth taking 
notice of this phenomenon which points towards a possible relationship with 
the growth capacity of fibres. In the longer fibres the greater part of the capa-
city is supposed to get consumed to increase the length, thus in the shorter 
ones more capacity would remain available for increasing the volume of the 
cell wall. 
The relative strength quotient (T-factor) indicates that San Pastore 
is by far less prone to lodging than Bánkuti 1201 (as shown by the examined 
specimens). This conclusion is substantiated by the position of the curve T 
in the posit ive range and by the high T-values for the lower internodes. Fibres 
and turgor are the two components which determine strength in wheat straw. 
In the earlier stages of development it is the turgor component, in the later 
stages the fibre component, which is greater and in the last stage the turgor 
component drops to zero, and this is the critical period when in case of averse 
weather conditions wheat may irreversibly lodge. If, on the other hand, 
weather conditions are favourable even wheats otherwise more inclined to 
lodging remain erect. Therefore with the aid of simple management experi-
ments, even if they should be extended over a number of years, it m a y not 
he possible to determine whether a wheat variety is prone to lodging or wheth-
er the introduction of certain agricultural methods would increase or decrease 
this property. The author suggests that the application of the T-factor is 
more expedient than the former methods and allows in case of appropriate 
sampling and of a sufficient number of specimens safe conclusions to be drawn: 
the more so as the T-values being suitable for expressing relative strength 
numerically, varieties or even cultural techniques can be numerically classi-
fied in this way. Although the T-formula can he used also in its present form 
its further development, checking and improvement would seem advisable, 
all problems with which the author himself is also concerned. 
Summing up what lias been reported in the foregoing, it should be empha-
sized that the above results are suitable, first of all, for an illustration of the 
quantitative anatomical method hut that owing to the limited number of 
samples less suitable for generalizations. 
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POLLEN TUBE FORMATION IN PEARS 
B y 
J . N Y É K I 
H O R T I C U L T U R A L R E S E A R C H I N S T I T U T E , B U D A P E S T 
In 1968 and 1969 the relation of pol len tube formation to saccharose concentra-
t ion, t ime of tube format ion and temperature was studied in the pear varieties "Clapp 
kedve l t j e" and "Vilmos". B o t h variet ies showed the m a x i m u m tube formation per-
centage with a saccharose concentration of 15 per cent. A linear correlation w a s found 
b e t w e e n percentage pollen tube format ion and time. Pol len tube formation attained 
a m a x i m u m in 120 and 160 minutes respect ively . Correlation between the rate of pollen 
t u b e formation and temperature can be i l lustrated by an o p t i m u m curve. The opt imal 
temperature of tube format ion was 23 °C in the variety "Clapp kedveltje", and 25 °C 
in "Vilmos". 
Introduction 
Results of pollen physiological studies performed with various fruit 
species and -varieties under different ecological conditions and with differ-
ent methods are highly varied (NYÉKI 1970, 1972). Correlations between 
temperature and pollen tube formation as well as between the sugar concentra-
tion of the culture medium and the dynamics of tube formation are not 
clarified in the fruit species and -varieties. The above difficulties made the 
methodological studies concerning the pear varieties necessary. 
Material and Method 
The examinations were carried out wi th the pollen of the diploid pear varieties "Clapp 
kedvel t je" and "Vilmos". The pollen was col lected from f ive trees of each variety of a variety 
collection grafted to wild pear seedling stocks planted in 1953 at the Érd-Elvira exper iment 
station of the Horticultural Research Inst i tute . Some 5—7 days before f lowering bearing 
shoots were taken from all cardinal points of the middle zone of the crown and brought to 
f lowering under laboratory condit ions at 20 °C. Average pollen samples were taken f rom the 
bearing spurs, from the lateral f lowers of the third storey of the cluster. 
Re lat ion of pollen germination to t i m e was observed w i t h VISSER'S (1955) method. 
The pol len was placed in drops and watched unt i l tube formation started. From t h a t t ime 
tube deve lopment was registered and proportions computed every f i ve minutes. Three drops 
were e x a m i n e d in each variety , the rates of tube development were determined on the basis 
of 2 x 5 0 pollens per drop. Examinat ions were carried out in a thermostat , at a temperature 
of 23—25 °C. For the purpose of establishing the relationship be tween the rate of pol len tube 
formation and temperature the pollen was kept for 4 hours in a 15 per cent solution of saccha-
rose at temperatures of 5, 10, 15, 20, 23, 25 and 30 °C until counted. The relationship be tween 
tube format ion and saccharose concentration was studied in saccharose solutions of 0, 5, 10. 
15, 20, 25 and 30 per cent respect ively , at 2 3 — 2 5 °C. Pollen tube formation was determined 
after 4 hours; under opt imal condit ions this t ime was suff ic ient ly long for tube develop-
ment to a t ta in a maximum. 
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Results 
1. Relationship between the rate of pollen tube formation and the concentra-
tion of saccharose. The authors found different sugar concentration optima 
in the fruit species ( F L O R I N 1 9 2 3 , K O B E L 1 9 2 6 , 1 9 2 7 , Z I E G L E R — B R A N -
S C H E I D T 1 9 2 7 , K A M L A H 1 9 2 8 , M O F F E T 1 9 3 4 , GRIGGS et al. 1 9 5 3 , R E M Y 1 9 5 3 ,  
S T Ö S S E R 1 9 6 6 , P E J K I C 1 9 6 8 , 1 9 6 9 , etc.). The optimum concentration of sac-
charose found b y the above authors ranged between 10 and 15 per cent in 
mos t fruit species. 
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Fig. 1. Re la t ionsh ip be tween the r a t e o f pollen tube d e v e l o p m e n t and c o n c e n t r a t i o n of saccha-
r o s e at a t e m p e r a t u r e of 23—25 °C a f t e r 4 hours of t u b e d e v e l o p m e n t in 1968. ( Clapp, 
— .— .— V i l m o s ) 
According to our observations both diploid pear varieties examined 
attained the highest rate of tube development at saccharose concentrations 
of 10, 15 and 20 per cent (Fig. 1). These data are in unison with the saccharose 
concentration values found b y D U R A K O V I C S ( 1 9 5 7 ) , N A G Y ( 1 9 6 0 ) and CHOLLET 
( 1 9 6 5 ) in various pear varieties. 
2. Dynamics of pollen tube development rates. The length of time after 
which the rate of pollen tube development is determined is very important 
from the point of view of evaluation. R E M Y ( 1 9 5 3 ) kept the pollen of various 
s tone fruits in sugar solution for 6 hours before beginning examinations, 
V I S S E R ( 1 9 5 5 ) started the examinations on the pollen of pear after 3 — 4 hours. 
According to their investigations tube development rates attained a maximum 
practically in 120 and 160 minutes, respectively, in both varieties (Fig. 2).  
Results show a linear correlation between the rates of pollen tube develop-
m e n t and t ime — within the mentioned intervals of 120 and 160 minutes. 
3. Relationship between the rates of pollen tube formation and temperature. 
According to the data in the literature the temperatures at which the authors 
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Fig. 2. Dynamics of t h e r a t e of pollen t u b e deve lopmen t in 1968 a n d 1969, a t a saccharose 
c o n c e n t r a t i o n of 15 per c e n t a n d t e m p e r a t u r e of 23—25 °C. ( Clapp , — .— .— Vilmos) 
Fig. 3. Re la t ionsh ip b e t w e e n the r a t e of pol len t u b e d e v e l o p m e n t and t e m p e r a t u r e in 1968 
a n d 1969. a t a saccharose c o n c e n t r a t i o n of 15 per cent , a f t e r 4 hour s of t u b e deve lopmen t . 
( C lapp , — . — .— Vilmos) 
o b t a i n e d m a x i m u m ra tes of pollen t u b e deve lopment var ied f r o m species to 
species. R E M Y (1953) pe r fo rmed pollen ge rmina t ion wi th s tone f ru i t s at 
22 - 2 3 °C, V I S S E R (1955) wi th pears at 23 °C, D U R A K O V I C S (1957) a t 21 °C 
and N A G Y (1960) a t 18 21 ° C . According to our inves t iga t ions (Fig. 3) opt imal 
pol len t u b e fo rma t ion in pears as re la ted to t e m p e r a t u r e proved to be a specific 
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character of the variety. The opt imal temperature of pollen tube formation 
was 23 °C in the variety "Clapp kedveltje", and 25 °C in the variety "Vilmos". 
The correlation found between the rate of pollen tube formation and temperature 
can be illustrated with an opt imum curve. The correlations correspond to 
V I S S E R ' S (1955) observations. 
Conclusions 
Saccharose concentrations of 10, 15 and 20 per cent are equally suitable 
for the purpose of pollen study in pear varieties. There is a linear correlation 
between the rate of pollen tube formation and time. Tube development rates 
of the varieties practically attain a maximum in 120 and 160 minutes. Correla-
t ion found between the rate of pollen tube development and temperature 
which proved to he a specific character of the variety — can be illustrated 
wi th an optimum curve. 
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A NEW ARTIFICIAL HYBRID OF SPECIES FROM 
THE GENERA FESTUCA AND LOLIUM (FESTUCA 
PRATENSIS HUDS. x LOLIUM TEMULENTUM L.) 
B y 
L . H E S Z K Y 
N A T I O N A L I N S T I T U T E O F A G R O B O T A N Y , T Á P I Ó S Z E L E 
In the years 1969 and 1970 species of the two genera were crossed in various 
combinations. After the hand castrat ion and isolated poll ination of the flowers, by 
part of the hybrid embryos raised in vitro, hybrids were produced in several varia-
tions, one of which proved especial ly valuable. This intergenerie form w a s obtained 
b y F. pratensis ( 2 x ) and L. temulentum ( 2 x ) crossed. Observations re lated to the 
hybrids are presented in the paper. 
Introduction 
Certain species of the genera Lolium and Festuca are readily crossed in 
situ too. Forms known as Festuca loliacea Curt., Festucololium ascendens 
(Reh.) A. et G. etc. in the literature were described by the botanists as early 
as around the turn of the century. 
Since the fundamental works of Mc ALPINE ( 1 8 9 8 , In: HERTZSCH 1 9 5 9 ) ,  
ASCHERSON — G R A E B N E R ( 1 8 9 8 - 1 9 0 2 ) , J E N K I N ( 1 9 2 4 , 1 9 3 3 , 1 9 3 5 ) , KNOLL 
( 1 9 2 8 ) , HERTZSCH ( 1 9 3 8 ) , B U L A S E V I C ( 1 9 3 8 ) , W I N K L E R ( 1 9 3 8 ) numerous 
interspecific and intergenerie hybrids have been produced by researchers. 
According to the authors' earlier summarizing work (HESZKY 1971) inter-
generie hybrids have been successfully produced so far in forty four combina-
tions. There are, however, only f i f teen variations among them in which one 
or the other ploidy level form of F. pratensis occurs. 
F. pratensis was successfully crossed with the species L. perenne, L. 
multiflorum, L. persicum, L. oldenburgicum ( E S S A D 1 9 5 6 , 1 9 6 0 , W I T 1 9 5 9 ,  
1964, S ÜLI NO ws к Y 1956, 1967, etc.), when used as pollen parent, and with 
various ploidy level forms of L. perenne, L. multiflorum ( J E N K I N 1 9 5 5 A ,  
HERTZSCH 1 9 5 9 , 1 9 6 0 ) when used as seed parent. 
The crossing of L. temulentum L. — unlike the better known Lolium 
species was not successful either with F. pratensis or with the other Festuca 
species. 
According to J E N K I N (1935, 1955b, 1959), in the case of F. rubra and 
F. partensis pollinated with L. temulentum, no development of either the 
embryo or the endosperm could be observed. In the variation of L. temulen-
tum X F. pratensis the development of caryopses and embryos could be 
observed, however, the developed embryos were unviable. 
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Material and Method 
From the species F. pratensis the Hungarian diploid (2n = 2 x = 14) variety "Gruber", 
while from the L. temulentum a diploid (2n = 2 x = 14) ecotype were used in our crossings. 
A t the time of f lowering the transplanted individuals of the seed species were isolated 
with cellophane bags, in a greenhouse. The isolated flowers had been castrated by means of 
pincers, then — when flowering — poll inated according to CAHLBOM'S (1968) method. When 
fully mature the seeds were removed from the plants. The caryopses were placed in sterile 
Petri-dishes, on filter paper soaked with water , and the seedlings grown from the germinated 
seeds planted into the soil (HESZKY 1971). 
Stainability of the pollen was s tudied in a preparation stained with carmine acetic acid. 
The length of the stoma was measured with a Zeiss 15 X micrometer ocular, in prepara-
tions made of the epidermis of the first leaf below the inflorescence, collected from shoots 
at the beginning of f lowering. 
Results 
In 1969, 160 (100 per cent) flowers of F. pratensis were castrated and 
pollinated with the pollen of L. temulentum. After pollination signs of fertil-
ization were found in 17 flowers (10.6 per cent), however, when mature, only 
5 caryopses (3 per cent) contained embryos and a little endosperm. When 
germinated in the spring of 1970 two grains (1.2 per cent) proved viable, but 
a fully developed plant could he raised from only one of the seedlings (0.6 per 
cent). 
The morphological features and physiological characters of the two 
parent species were very different, so the characteristics were expected to 
appear in highly diversified forms in the hybrid. 
In the first year F. pratensis developed no flowering stalk, while both 
L. temulentum and the hybrid flowered already in the first year. It is probable 
that the hybrid like the pollen parent and unlike F. pratensis requires 
higher temperatures in the heat phase. 
L. temulentum in accordance with its therophyte character withered 
after flowering, while the hybrid did not do so, but after having been cut 
shooted again. Thus the hybrid like F. pratensis has a longer lifetime. 
A new characteristic different from that of the two parent species 
was observed in the hybrid, namely, the latter flowered in the second growth 
and when cut repeatedly during the year always developed a flowering 
after growth. In this characteristic the hybrid differed from both parents, 
since F. pratensis developed only leaves and L. temulentum withered after 
having flowered and been cut. 
Fig. 1 shows that the stalk of the hybrid like that of L. temulentum 
is stiff and upright, hut longer than that of either parent. Its tuf t formation 
capacity shows a transition between the two parents. Its leaves are dark 
green as in the pollen parent, hut broader and thicker than those of either 
parent. 
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The length of the stomata in the leaf epidermis is similar to t h a t in 
F. pratensis. On the average of a hundred measurement data the stoma length 
was 46.5 micron (37.5—56.25 micron) with F. pratensis, 49.75 micron (43.75 — 
58.75 micron) with the hybrid and 64.25 micron (54.5 -75.0 micron) in the 
case of L. temulentum. 
The inflorescence of the hybrid form a poorly branching cluster of a 
size exceeding that in both parents (Fig. 2). 
f 
r 
Fig. 1. F. pratensis ( 2 x ) X L. temulentum ( 2 x ) hybrid and the parent species. F r o m left 
to right: F. pratensis (when flowering), hybrid (when earing), L. temulentum (when f lowering) 
Fig. 3 shows that the spikelets of the hybrid are longer than those of 
both parents and unlike F. pratensis awned, but the length of awns 
does not attain that of L. temulentum. The bract scales are of intermediate 
size between the two parents, but unlike in the parent species reach to 
the middle of the spikelet. The number of f lowers in the spikelets of the hybrid 
is the highest of all. The shape and size of the foral glume are similar to those 
in L. temulentum, but at the time of the dehiscence of the anther open in the 
same way as in F. pratensis. 
The pollen grains of the hybrid are 100 per cent sterile. Back-crossing 
to the parent species was useless, so there has been no possibility to s tudy the 
F 2 and F 3 generations. 
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Fig. 2. Inflorescence of the F. pratensis ( 2 x ) X L. temulentum ( 2 x ) hybrid and the two 
parent species. From lef t to right: F. pratensis, hybrid, L. temulentum 
Fig. 3. Spikelet of the F. pratensis ( 2 x ) X L. temulentum ( 2 x ) hybrid and the two parent 
species . From left to right: F. pratensis, hybrid, L. temulentum 
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When summing up the results of our observations we can characterize 
the phenotype of the F. pratensis ( 2 x ) X L. temulentum ( 2 x ) hybrid as 
follows: 
1. Features characteristic of F. pratensis: size of epidermal stomata. 
2. Features characteristic of F. temulentum: higher temperature require-
ment in the heatphase, colour of leaves, stiff and upright character of stalks 
(Fig. 1), awned spikelets (Fig. 3), shape and size of foral glume (Fig. 3). 
3. Intermediary features : length of leaves (Fig. 1), length of awn (Fig. 
3), opening of foral glume at the time of flowering. 
4. Features exceeding by order of magnitude those of the two parents: length 
of stalk (Fig. 1), length of inflorescence (Fig. 2), length of spikelet (Fig. 3), 
width and thickness of leaves (Fig. 1), number of flowers per spikelet (Fig. 3). 
5. Feature appearing in the hybrid and not characteristic of either parent: 
regeneration of a flowering aftergrowth. 
The hybrid possesses a number of economically valuable characteristics 
too, therefore the amphiploid form should be produced in the future in order 
to improve fertility. 
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IMPORTANCE OF INTERACTION IN IMPROVING 
THE PROTEIN CONTENTS OF MUTANT 
POPULATIONS 
B y 
J . SZIRTES 
C E R E A L R E S E A R C H I N S T I T U T E , S Z E G E D 
The low protein content "Horpácsi kétsoros" winter barley var ie ty was exposed 
to EMS t r e a t m e n t in order to induce genotypic variation in the protein content . 
Protein examinat ions were carried out in the M2 p lants of 90—100 percent ear ferti l i ty 
and their M3 p r o g e n y lines. The average protein c o n t e n t of M2 and M3 populations was 
29 percent higher than that of the low protein c o n t e n t control (11.2 percent). In the 
genetically heterogenous mutant population the variance of interaction between geno-
type and year w a s found to be remarkably high compared to the variances of genotype 
and error. In th i s population, therefore, only a moderate progress can be expected 
of selection. Af t er the mutant populat ion had been separated into populat ions of low-
and original g e n o t y p e X year interaction, the average protein contents of the t w o 
populations remained perfectly identical , but the predicted genetic progress improved 
to a very high e x t e n t in the low interaction populat ion. Efficient selection thus requires 
not only a favourable line average but also a low interaction between genotype and 
year as precondit ions. 
Introduction 
"Horpácsi kétsoros" (double-row), a winter barley variety with strong 
straw, good productivity and phenotypic stability, but low protein content, 
xvas treated with EMS in order to induce genotypic variation in the protein 
content, thus creating a genetic basis for improvements in the protein content. 
The possibility of increasing the protein content has been referred to by many 
authors. In Hungary P O L L H A M E R ( 1 9 7 0 ) presented results concerning the 
protein content of elite plants selected from the X 2 generation of four winter 
barley varieties treated by X-ray. Induced micro-mutant strains contained 
a maximum of 16 —18.5 per cent protein. 
Among the cereals the protein mutation induced by gamma irradiation 
in the "Sonora 64" two-gene-dwarf wheat variety should be mentioned here 
the average protein content of which was increased by S W A M I N A T H A N (1968) 
from 14.5 to 16.5 per cent. 
The endospermic protein fractions of the M3 population of wheat grains 
treated with EMS were found by B H A T I A et al. (1970) to be of a higher variabil-
ity than those of the control. 
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Material ami Method 
5000 grains of the winter barley variety "Horpácsi kétsoros" were placed in a 0.1 
per cent EMS solution and — while constantly shaken — treated for 24 hours at 20 °C. The 
M2 and M3 generations were sown in the autumn of 1969 and 1970 at Kiszombor, at a spacing 
of 40 cm between rows and 10 cm in the rows. In 1970 ferti l ity of the main ear in the M» 
population was determined by the ratio of f lowers and grains set. Crude protein examina-
tions were carried out with M2 plants of 90—100 per cent fertil ity and their M3 progeny lines, 
in two replications each, after Kjeldahl's method. Crude protein data apply to a 100 per cent 
dry matter content. 
Genotypic variance of lines, variance of genotype x year interaction, and error variance 
were determined on the basis of the following model (Table 1). 
Table 1 
Model of variance analysis 
Source of var iance Degree of f r eedom (d. f.) Variance components 
Lines (V 
- i ) o\ -F R a \ y + R Y o f 
Lines X Year (V - 1) (Y 1) <72 + R(7gy 
Error (R - 1) (VY - 1) <7§ 
V = number of lines; R = number of replications; Y = number of years. 
Phenotypic variance of line-averages was determined by the following formula, after 
RASMUSSON— GLASS (1967): = cr| -)- -^Y- where U|== genotypic variance, A|y = vari-
ance of line x year interaction; of = error variance. 
H = al/Cpti- Predicted genetic progress (GS) = HkOpk, where кПрк is the selection differential 
expressed by phenotypic variance. 
The data examined were of normal distribution. 
The total and partial sterility induced by EMS inhibited efficient selection in the M2 
generation. According to our investigations 26.8 per cent of the M2 population could be 
placed in the 90 100 per cent fertility interval, and these plants exceeded the control by 
11.2 per cent with the grain yield of their main ears, while populations of lower ferti l ity were 
much inferior to it. Ear productivity is an important yield component, therefore, from the 
point of view of an accelerated genetic progress, M2 plants of 90—100 per cent ferti l ity and 
their progeny lines were considered to be a basic material suitable in which to s tudy the 
genotypic variation of crude protein. 
The possibility of improving protein content in the winter barley variety "Horpácsi 
kétsoros" by EMS treatment was studied with the M3 and M4 grains of the M2 and M3 gener-
ations (SZIRTES 1971). In the genetically heterogenous mutant population the variance of 
genotype x year interaction was remarkably high compared to the variance of genotype 
and error. In the mutant population interaction variance was 5.1-tiines higher than error 
variance. With a steadier phenotypic manifestation of protein content in view, selection of 
genotypes in which the high protein content changes but slightly from year to year is an 
important breeding task. 
The extent of genetic progress will be studied subsequently in lines wi th moderate 
genotype x year interactions. 
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Results 
In lines witli low interaction between genotype and year average crude 
protein content in the M3 and M4 grains of the M, plants and M3 lines was 
14.45 per cent (Table 2). Protein content in this mutant population is 29 per 
cent higher than the 11.2 percent crude protein content of the initial winter 
barley variety "Horpácsi kétsoros". 
Table 2 
Variance components of crude protein content and values of expected genetic progress 
Designation 
N
um
be
r 
o
f 
lin
es
 
N
um
be
r 
o
f 
pr
ot
ei
n
 
te
st
s
 
x sVy JR. 
JRC 
% ьс'с 
<i 5 6 
r* > 2 
Р ч в в . 
С Jo 
_ Я 
Horpácsi kétsoros 
(controll) 10 40 11,20 0 0.352 0.437 0 11.20 
M2 plants and M3 
lines 116 464 14,43 0.115*** 1.404*** 0.276 13 0.25 14.68 1.7 
M
 2 plants and M3 
lines (low inter-
action of geno-
type x year) 50 200 14.45 0.964*** 0.088 0.235 90 1.62 16.07 11.2 
*** P = 0,1% 
A considerable extent of the variance in lines is most ly of genotvpic 
origin. 90 per cent of phenotypic variance consists of genotypic variance. 
In the case of a 10 per cent selection intensity the estimated genetic,al progress 
is 1.62 g crude protein per 100 g dry matter, which is 11.2 per cent of the aver-
age crude protein content. 16.07 percent crude protein is expected to be 
contained in the progenies selected. 
Conclusions 
Under the influence of the EMS treatment applied to the low crude 
protein content winter barley variety "Horpácsi kétsoros" average crude 
protein content in the M2 and M3 mutant populations increased considerably 
(by 29 per cent) compared to the control. Apart from this, further genetic 
improvement may be attained by exploiting the genotypic variation brought 
about by mutagen treatment. According to our investigations, when selection — 
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on the basis of two-year average protein contents in lines -was made in mutant 
populations in which lines with low and high genotype X year (g X y) inter-
actions occurred, then selection was expected to result in a low extent improve-
ment of average protein content in the progenies. 
When the mutant population was separated into population of low-
and original g X y interaction then while the average crude protein content 
remained total ly unchanged in both populations — the efficiency of selection 
greatly improved in the population of lo.w g X y interaction. 
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A NEW METHOD OF STUDYING THE SWARMING 
OF EPICOMETIS HIRTA PODA 
B y 
F . KOZÁR 
P L A N T P R O T E C T I O N S T A T I O N O F V E S Z P R É M C O U N T Y , C S O P A K 
During 1970 and 1971 a new forecasting m e t h o d was developed for s tudying 
the swarming d y n a m i c s of E. hirta imagos: the blue water-dish colour trap. In the 
course of invest igat ions blue colour — similar to the colour of the cornflower — proved 
to attract the insect pes t with success. Whi te , yel low, green and red colours were found 
to have no attraction. The blue dish successful ly col lected various Hymenoptera species 
occurring in the orchard too. Trapping is considerably inf luenced by microecological 
condit ions, therefore the s tudy of E. hirta infestation in a p lant stand requires the appli-
cat ion of more than one trap. 
Introduction 
E. hirta attacks various cultivated plants (rye, fruits, ornamentals, 
etc.) causing damages varying from year to year (MARTINOVICH 1 9 6 2 ) . The 
introduction of efficient control methods and studies on the economical aspects 
of control require adequate methods of forecasting and the investigation of 
population dynamics. No information on such methods has been found in 
the literature. In Hungary JOACHIM —JOSEPOVITS ( 1 9 5 1 ) studied the colour 
sensitivity of the insect, however, it proved indifferent in the tests. When 
studying the colour sensitivity of the insects MAZOHIN PORSANJAKOV ( 1 9 7 1 )  
found that they could distinguish the blue colour from the others well. The 
colour sensitivity of insects and the attractiveness of colours have been utilized 
by many in collecting insects and studying swarming (CHAUVIN 1967, JOR-
GENSEN 1 9 6 2 , MOERICKE 1 9 5 0 , SCHREIER 1 9 6 3 , SOUTHWOOD 1 9 6 6 , etc.). 
Most of them were concerned with the effect of yellow light-traps especially 
suitable for collecting aphids and bugs. A blue trap was used for the collec-
tion of frit-fly by SOUTHWOOD sen. ( 1 9 6 6 ) . 
Material and Method 
In the colour-trap s tudies six cornflower-blue plastic dishes of various depths were 
used; one of them was 30 cm, the other f i ve 12 cm diameter. The dishes were fi l led wi th drink-
ing water and placed on a w o o d e n stand at a he ight of 60 cm above ground (Fig. 1). The colour-
traps were operated in 1970 in a mixed orchard among peach-trees , in 1971 part ly in the same 
place, part ly at the edge of a homeplot v i n e y a r d among currant-bushes, at a distance of 2 m 
from one another, wi th p lum- and peach-trees nearby. Bes ide the blue colour attraction 
24 ye l low, white , red and green l ight-traps of various shape and size was also studied. The 
insects trapped were c o u n t e d and removed f rom the water of the traps every day (Fig. 2). 
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Fig. 1. Trapping dishes of various colour Fig. 2. Result of one-dav trapping in the dish 
placed among peach-trees 
Results 
During investigations in 1970 and 1971 the use of the blue water dish 
gave useful information on the course of swarming of E. hirta imagos. B y 
means of these traps 127 E. hirta imagos were collected during the two years 
of the investigations. A complete observation was only made in 1971. when 
swarming was successfully followed from the very beginning to the end (Fig. 3). 
Swarming began on 10th April, the peak was shown between l o t h and 20th 
April. From then on some swarming was still observed till the end of May. 
The results of traps placed at a distance of 2 m from each other highly fluc-
tuated (Table 1) probably due to microecological causes. Beside the blue 
Table 1 
Trapping by five blue light-traps of identical colour and size 
T r a p s : 1. 2. 3. 4. 5. 
Total number of trapped imagos 
Average trapping in ten days 
Maxima and minima of trapping per day 
6 
1.1 
0—2 
5 
1.0 
0 - 2 
13 
2.6 
0 - 4 
34 
6.8 
0—5 
19 
3.8 
0—4 
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light-traps the attraction of red, green, white and yellow colours too was stu-
died; as opposed to the 127 specimens trapped by the blue colour, only one 
E. hirta imago flew into a trap of different colour. 
Simultaneously with the study 22 imagos were collected with a blue 
drinking glass placed under a peach-tree. While studying the swarming, 
further data were obtained as to E. hirta flying almost exclusively in the day-
of six traps, in 1971 
time (around noon). Swarming is often interrupted by cool rainy weather. 
A strong wind disturbs the flying of the insects. In hot windy weather, though 
images were found in considerable numbers in the fruit-trees, only a few of 
them were caught by the traps. The blue dish efficiently collected various 
Hymenoptera species occurring in the orchard too. 
Conclusions 
The blue colour-trap used for studying the swarming dynamics of 
E. hirta imagos has further increased the number of means of forecast. Accord-
ing to our pilot experiments trapping was not considerably influenced by the 
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shape and size of the traps. This point as well as the effect of the height above 
ground at which the traps are placed, and of the shades of colour require further 
studies. Trapping is considerably influenced by the microecological conditions, 
therefore in a study of E. hirta infestation in a given plant stand at least 5 10 
dishes should be used optimally. Further investigations are required to find 
out whether this method can be used in cotrolling E. hirta through the decrease 
of individual density, and in determining the number of insects per unit area. 
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EFFECT OF LIGHT INTENSITY ON PRODUCTION 
OF TOMATO PLANTS (LYCOPERSICUM ESCULENTUM 
MILL.) 
B y 
S . R . BAROOVA, K . SZÁSZ, I . HORVÁTH 
D E P A R T M E N T O F B O T A N Y , ATTILA J Ó Z S E F U N I V E R S I T Y , S Z E G E D 
The chlorophyll content , dry weight, carbohydrate and nitrogen accumulat ion 
were invest igated in two varieties of tomato in the field at two different light inten-
sities. The higher intensity increased the dry weight , the chlorophyll and carbohydrate 
concentration but decreased the nitrogen concentration in the plants. "Kecskemét i 
konzerv" and "Kecskemét i törpe" showed a better relative production at the l o w e s t 
light intensi ty provided by shading. 
Introduction 
The upper limit of crop yields corresponds to the conversion of l ight 
energy in the plant material of an order of 1 to 5 percent of the incident l ight 
( N I C H I P O R O Y I C H 1 9 6 7 ) . Concerning the utilization of solar radiation much 
attention has been given to its efficiency. W E N T ( 1 9 5 7 ) obtained an efficiency 
of ligth utilization of approximately one tenth of that of full sunlight. 
LOOMIS W I L L I A M S ( 1 9 6 3 ) observed that the photosynthetic efficiencies of 
crop surfaces diminished with increasing light intensity, but most crops are 
capable of utilizing more light than the light commonly available. K U M U R A 
( 1 9 6 8 ) observed in soybeans that the photosynthetic efficiency at a higher 
light intensity was lower than in shaded habitats. 
These experiments were carried out to study the influence of light uti-
lized for the growth and organic matter production of tomato plants grown 
under field conditions in Hungary. 
Material and Method 
Two tomato varieties were selected "Kecskemét i konzerv" and "Kecskeméti t örpe" 
due to their superior yielding capacity . The seedlings were grown in the dark in a cool house 
for four weeks up to transplantation. 
The production was compared under two kinds of l ight regime. The high light i n t e n s i t y 
was natural dayl ight and the reduction of intens i ty was achieved by suspending w o o d e n 
frames in a horizontal plane above the plants, covered by perforated reeds. Light in tens i ty 
was messured two t imes, in July and August, w i t h a lux-meter T y p e 1 — 0 16 USSR in half 
hour intervals from 6 a.m. till 6 p.m. The average l ight intensities were 20,000 lux and 4 ,000 
lux for sunlight and shade respect ively . The average temperatures under full sunlight were 
29—31 °C and 24—25 °C under shading. The treatments were applied in four replicates ran-
domly designed (SNEDECOR 1956) and the results were statist ically analysed. 
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Samples were collected at the end of A u g u s t t w o months after transplantat ions when 
the plants were in full vegetat ive growth. F ive p lant s were selected at random from each 
plot and the s h o o t s were analysed. The leaves a n d s t e m p s were separated and dried at 70 °C 
unti l constant we ight . 
The leaf area was est imated wi th a photo-e lectr ic instrument constructed in this labo-
ratory in v ivo . T h e absorption spectra of the l eaves were measured w i t h a U N I C A M S P 800 
recording spectrophotometer . The determinat ion of the chlorophyll content was carried out 
in 80 per cen t acetone according to (VERNON 1960). The total carbohydrata (DUBOIS et al. 
1956), total n i t rogen (LANG 1958) and protein (LOWRY et al. 1951) contents were also de-
termined. 
Results 
It was observed for both varieties that different intensities of illumina-
tion applied in our experiments exerted no significant effect either on plant 
height or leaf area, in the same manner, as in the experiments of B E A N ( 1 9 6 4 ) . 
The concentration of chlorophyll was found to be higher in shaded plants 
for both varieties (Table 1). The amount of chlorophyll per plant was changed 
Table 1 
Chlorophyll content of tomato leaves grown under different intensities of illuminations 
L i g h t 
i n t e n s i t y 
( K l u x ) 
Chlorophyll 
nig g f resh w t . 
(a + h) 
t i lg /plant 
Chloro-a/chloro-b 
К T К T К T 
20 1.32 1.44 69 88 3.17 2.75 
4 2.60 2.51 118 56 2.59 2.44 
L S D 5 % 0.60 30 0.41 
for l i ght intensity 
К = var ie ty "Kecskeméti konzerv" 
T = var ie ty "Kecskemét i törpe" 
by shading in an opposite manner grown the wheat plant due to differences 
of leaf area and thickness ( F R I E N D 1 9 6 1 ) . Similar results were obtained in 
Chlorella ( R E G E R 1 9 6 5 ) . The ratio of clorophyll-a, chlorophyll-b for both 
varieties was higher in plants grown under full sunlight and lower in the shaded 
ones. These differences were not very pronounced as in the case of Fagus 
leaves (LICHTENTHALER 1 9 6 9 ) . 
The dry weight of leaves for both varieties was significantly higher in 
plants grown under full sunlight compared to the shaded ones (Table 2). 
This indicates that under our experimental conditions light was the main 
limiting factor, other factors being favourable as in the experiments (BONDE 
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1955) in tomato and cocklebur plants. The effect of shading was more pro-
nounced in the variety Törpe. This observation is not in agreement with the 
experiments in Lolium perenne L. (ALBERDA 1965) indicating that the effect 
of light intensity is greater on plants with a high production level. The dry 
Table 2 
Dry weight of tomato plants grown under different intensities of illuminations 
Light 
intensity 
(Klux) 
Leaf Stem 1 Leaf/stem Total 
К 
T к T 1 к T К T 
20 
1 
LSD 5 % 
10.0 
6 . 5 
2 
9.2 
3.2 
.5 
13.7 
4.0 
4 
7.2 
2.2 
.1 
0.8 
1.6 
1.3 
1.5 
23.7 
10.5 
16.4 
5.4 
. 3 
for light intensity 
К = variety "Kecskeméti konzerv" 
T = variety "Kecskemét i törpe" 
Table 3 
Carbohydrate and nitrogen content of tomato plants grown under different light intensities 
Light intensi ty 
(Klux) 
Ca rbohydra t e mg/g dry wt. Nitrogen mg/g d ry w t . Carbohydrate /Ni t rogen 
Leaf Stem Leaf S tem Leaf Stem 
К j T К T К T К T К T К T 
20 
4 
LSD 5% 
207 86 
71 73 
17 
165 
118 
1 
109 
100 
28 
42 
33 
45 
3 
16 
17 
n . 
13 
18 
5 
7.4 
1.7 
2.7 
1.6 
10.3 
6.9 
8.4 
5.6 
for light intensity 
К = variety "Kecskemét i konzerv" 
T = variety "Kecskemét i törpe" 
matter production of the leaves was less effectively influenced by shading 
than the dry matter production of the stems. This may be due to interactions 
between the microclimatic conditions, viz. temperature and light. 
The total carbohydrate is much higher in plants grown under sunlight 
then grown in the shade (Table 3) as in Lolium perenne L. (ALBERDA 1965), 
and Acer leaves (NISHIDA 1962). The nitrogen concentration was also effected 
by different light intensities in the leaves and stems. Significantly lower 
concentrations were found in non shaded plants than shaded ones for both 
varieties. N I S H I D A (1962), ALBERDA (1965) and JOHNSON et al. (1969) reported 
similar results with various plant species. It is to be noted that in the leaves 
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developed under low light intensities absolute concentrations of nitrogen 
compounds surpassed the values obtained at higher light intensities. The ratio 
of carbohydrate and nitrogen containing compounds were higher in under 
intensive illuminations. The data suggest the presence of some varietial differ-
ence in relative carbohydrate accumulation, the ratio of carbohydrate (nit-
rogen for "Kecskeméti Konzerv" being higher in each experimental plot in 
each treatment. 
Table 
Utilization of solar energy under field conditions by tomato plants 
Ligh t intensity (Klux) K o n z e r v Törpe 
Dry weight per plant/KIux 
20 1.18 0.82 
4 2.64 1.38 
Leaf area per plant/KIux 
20 0.45 0.76 
4 2.92 1.68 
Chlorophyll per plant/KIux 
20 3.45 4.40 
4 29.50 14.00 
Carbohydrate per plant/KIux 
20 0.22 0.08 
4 0.23 0.11 
Leaf protein per plant/KIux 
20 0.09 0.12 
4 0.58 1.22 
Table 4 presents indexes for the relative estimation of the utilization of 
light energy calculated for dry weight to leaf area, chlorophyll, carbohydrate 
and leaf protein per plant. The efficiencies of utilizing solar energy at different 
intensities for both varieties of tomato plants were higher in the lowest inten-
sities provided by shade as in Dactylis glomerata ( B E A N 1 9 6 4 ) than at a low 
level of light intensi ty at which chloroplasts become light saturated which is 
the major factor leading to low photosynthetic efficiency at a high light inten-
s i ty . The in vivo absorption of shaded crops for both varieties were also found 
to be a little more than the crops grown under sunlight (Fig. 1 ) . N I C H I P O R O V I C H 
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(1962) in an experiment in maize demonstrated that due to the proper utili-
zation of the optical capacity of the plant in evenly distributed light, the 
efficiency of light utilization apparently increased with a decrease of light 
intensity. К о к (1969) also explained that the virtually complete absorption 
w a v e — l e n g t h ( n m ) 
Fig. 1. Showing in vivo absorptio, reflection and transmission of t o m a t o plants grown under 
different illuinitation intensities, a) Under sunlight, b) under shade . ф ф Konzerv , 
О О Törpe, Absorption; ф ф Konzerv, О О Törpe, Ref lect ion: ф ф Konzerv, 
О О Törpe Transmission 
of incident radiation by a leaf or a dense culture of algae results in a strong 
internal intensity gradient. Directly exposed chlorophlasts may be light satu-
rated, others receiving less light use it more effectively while those, deep in 
the tissue, may be in virtual darkness. As a result, such a system approaches 
light saturation much more gradually than an optically thin layer of algae 
or chloroplasts. Furthermore directly exposed chloroplasts may be light satu-
rated, while others receiving less light use it more effectively. 
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VARIA 
CUCUMBER VARIETY KECSKEMÉTI H A M V A S 
Taxonomical place: Cucumis sativus L. 
Origin: developed from a local variety in the district of Kecskemét. 
Beginning of breeding: 1948. 
State qualification : variety licensed for circulation 1951, state certified variety 1969. 
Breeder: Mrs. Lajos Kőrös, Kecskemét . 
General characterization: early var ie ty with medium long, stumpy, cylindrical white fruits; 
fairly resistant to diseases. Good dessert cucumber, suitable for preservation. 
Morphological description: 
Boot system: strong, well developed 
Shoot system : of vigorous growth, moderately branching 
Stem: costate-angular, bristled, light yellowish-green 
Foliage: medium dense; leaves are yellowish-green, hairy, pa lmate with 3—5 lobes 
Flowers: with light sulphur-yellow corolla 
Fruit: medium long, light green (white when ripe), stumpy cylindrical, with a triangu-
lar cross-section and large pulp. On the surface of the fruit white bristles can 
be seen 
Seed: oblong egg-shaped, f la t , light yellowish-green; 1000 seed-weight; 18 g. 
Biological character : 
Vegetation period: from sowing to ripeness 80 85 days, generally short (BALÁZS— 
F I L I U S 1 9 7 0 ) . 
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Water requirement: moderate; drought tolerant even in sand soils (TUZA 1971) 
Resistance to diseases: not susceptible to fungi (BALÁZS 1970) 
Farm technology requirements: 
Sowing: at the beginning of May 
Soil requirement: not particular; productive even in light soils 
Productivity : 196—422 q/ha of which first class fruit is 41—70 percent, depending on 
the circumstances; t h e highest yield is harvested in the third-, fourth-, some-
t imes f ifth week of the ripening period, which means a 20 percent picking per 
week (TUZA 1965, 1971). The fruits have a high processing value. 
Region of cultivation : mainly in the district of Kecskemét (where it is wide-spread): it is success-
fully grown, however, in other parts of the country too. 
Prepared at the Department of Botany, Universi ty of Agricultural Sciences. Debrecen. 
G Y . M Á N D Y 
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TUZA, S. (1965): Uborka (Cucumis sativus L.) (Cucumber (Cucumis sativus L.)). Nemes í te t t 
Növényfajtákkal Végzett Országos Fajtakísérletek Eredménvei 1964. Mezőgazdasági 
Kiadó, Budapest , 249—268. 
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1969. évi Országos Fajtakísérletek. OMFI, Budapest , 365—377. 
IS THF. B R U N N E R - A N T O N I METHOD S U I T A B L E FOR T H E D E T E R M I N A T I O N 
OF T H E A U X I N C O N T E N T IN P L A N T TISSUES? 
The method suggested by BHUNNIE—ANTONI (1971) is really rapid and simple, giving 
repeatable results with a given p lant material. However , some doubts arise with regard 
to its general applicability. Therefore, some questionable points of the method will be discussed 
below. 
Using the recommended m e t h o d , in 2 grams of somewhat senescent but healthy apple 
leaves we found as many as 11 fig of indoleacetic acid (IAA) after subtracting the O.D. value 
of the perchloric acid (PCA) extract from that of the Gordon—Weber reagent (GWR) ex-
tract, and reading the corresponding IAA quantity from a calibration curve. Thus, our leaves 
should have contained 500x 11 fig - 5500 fig of IAA in kg fresh weight . This amount of IAA 
seems to be clearly overestimated, taking into consideration that vege ta t ive green plant parts 
wi th the exception of shoot apices usual ly do not contain more than one hundred micrograms 
of IAA per kg fresh weight (LEOPOLD 1955). 
Furthermore, it is known t h a t the colour intensi ty of the IAA chromophore decreases 
after 35 min. incubation in aqueous solutions (GORDON PALEG 1957). Consequently, it is highly 
probable that the IAA found in apple leaves with the Brunner — Antoni method is not an in-
dolic compound at all. 
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Fig. 1. Light absorption curves of Gordon—Weber reagent extracts (I) , perchloric acid extracts 
(II) of apple leaves made according to BRUNNER—ANTONI (1971), and the difference spectral 
curve (III) derived from both the former absorption curves 
To test this probability, the light absorption spectrum of GWR extracts made from 
apple leaves according to Brunner and Antoni was investigated in the visible range between 
470 and 550 nm. A difference spectrum of GWR and PCA extracts was also constructed. As 
seen on Fig. 1, there is no m a x i m u m at 510 nm (NITSCH 1956) on either the GWR extract or the 
difference curves. This is not surprising, because our extracts were always medium to deep 
brown and the characteristic purple-red IAA colour never appeared. 
Moreover, when an extract volume representing 0.2 g of leaves (equivalent wi th 1.1 U" 
of IAA) was applied on silicagel G (Merck) thin layers, chromatographed with isopropanol-
ammonia-water (80 : 5 : 15) as solvent in the dark at room temperature, and developed sub-
sequently with GWR or Procliázka reagent (PROCHÁZKA 1958), we did not obtain any indolic 
bands on our plates, although the 1.1 fig of IAA exceeds the lower sensitivity limit of both 
developers on thin layer considerably (COLLET—DUBOUCHET—PILET 1964). In addition, the 
material eluted from the layers at the region of IAA with methanol did not give a U V absorp-
tion curve resembling that of IAA. 
It is possible that the Brunner—Antoni method can produce acceptable results under 
special circumstances, e.g. when the IAA content of plant tissues free from iron-reacting, PCA-
soluble substances is to be measured. However, it is clear from the above observations that 
the GWR method is not suitable for direct indole auxin determinations in general. This has 
a l r e a d y b e e n p o i n t e d o u t b y P L A T T — T H I M A N N ( 1 9 5 6 ) , a s w e l l a s G O R D O N — P A L E G ( 1 9 5 7 ) , t o o . 
F . S Á G I 
Horticultural Research Station, 
Fertőd 
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EFFECT OF METEOROLOGICAL FACTORS ON T H E YIELD OF WINTER W H E A T 
AT MARTONVÁSÁR 
The amount of yield is the result of the joint effect of a number of edaphic, climatic 
and agrotechnical factors. The climatic factors have both indirect and direct effects and con-
siderably influence the course of development in wheat which in turn affects the amount of 
yield. 
L E L L E Y — R A J H Á T H Y ( 1 9 5 5 ) , L U K Y A N E N K O ( 1 9 6 5 ) c o n s i d e r t h e c h a r a c t e r i s t i c s o f t h e 
v a r i e t y , w h i l e L E G Á N Y ( 1 9 3 1 ) , KOVÁTS ( 1 9 6 0 ) , KOLTAY ( 1 9 6 2 ) t h e e f f e c t o f a g r o t e c h n i c a l f a c t o r s 
to be decisive. 
A z z i ( 1 9 2 7 ) , B E R É N Y I ( 1 9 5 1 ) , P R I K R Y L ( 1 9 6 5 ) , W I L L I A M S — R O B E R T S O N ( 1 9 6 5 ) a n d 
U L A N O V A ( 1 9 6 5 ) a t t a c h p r i m a r y i m p o r t a n c e t o p r e c i p i t a t i o n , w h i l e P I N T É R ( 1 9 5 5 ) , BACSÓ 
(1963) and MIHÁLYFALVI (1971) to temperature and sunshine hours, or their joint effect. 
A c c o r d i n g t o D É G E N ( 1 9 3 1 ) , K R E Y B I G ( 1 9 5 3 ) , B E R É N Y I ( 1 9 5 8 ) e d a p h i c , c l i m a t i c a n d 
agrotechnical factors jointly determine the amount of yield. 
Under the continental climate of Hungary dry and wet years alternate, and the distri-
bution of precipitation is uneven. It is important to know the effects exerted by the climatic 
factors on the wheat varieties. The present paper analyses these effects in the period that has 
passed since the varieties Bezostaya 1 and Fertődi 293 were introduced. 
Our investigations were carried out between 1960 and 1970 at Martonvásár, at the Agri-
cultural Research Institute of the Hungarian Academy of Sciences with the wheat varieties 
Bezostaya 1 and Fertődi 293. 
The soil of the trial area was a medium heavy fertile clay with a less than average ca-
pacity to retain phosphoric acid and water. Wheat was grown under good agrotechnical con-
ditions in a random block or balanced lattice design with six replications. Plot size varied be-
tween 20 and 27 m2. Sowing took place in the second week of October. 
Previous crops were summer barley in the first two years and later peas with sunflower. 
Every three years 500 q/ha farmyard manure, and every year 120 kg N-, 100 kg P 2 0 , - and 
80 kg К active agent were distributed on the plots. 
In the experimental period most of the years — though highly different from one an-
other — were rainier than the 40 years average (Table 1). 
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Table 1 
Yield and the meteorological data examined 
(Martonvásár, 1960—1970) 
Yield (q /ha) Precipi ta t ion m m Tempera ture °C Sunshine h o u r s 
Yea r 
Bezos t aya 1 Fer tődi 293 c r o p yea r ca lendar year 
c rop year c a l e n d a r 
y e a r 
crop year c a l e n d a r 
y e a r 
I960 50.93 50.68 576 706 9.6 10.5 1738 1911 
1961 66.43 62.97 583 501 10.6 11.7 1788 2210 
1962 58.12 55.67 451 478 9.5 10.5 1685 1985 
1963 31.34 30.01 773 654 8.4 8.7 1900 2173 
1964 34.77 31.14 523 674 8.9 10.3 1707 1806 
1965 57.12 57.29 875 837 9.0 9.9 1537 1968 
1966 45.87 44.14 743 760 9.9 10.8 1760 1974 
1967 55.70 50.27 663 507 10.8 11.8 1809 2114 
1968 69.56 68.28 472 542 10.7 11.4 1836 1930 
1969 51.55 49.37 642 677 9.6 10.5 1559 1769 
1970 41.72 39.96 666 605 9.5 10.3 1419 1618 
Our investigations concerned the correlation between the productivity of the varieties 
Bezostaya 1 and Fertődi 293 on the one hand, and precipitation, temperature and the number 
of sunshine hours on the other. The three climatic factors were broken down to crop year (1st 
September—31st July) and calendar year (1st January—31st December). Correlation between 
meteorological elements and yield was studied ou the basis of annual and monthly averages. 
Relationship between yield and precipitation. Correlation coeff icients between the me-
teorological factors examined and the yield are s h o w n in Table 2. The correlation coeff ic ients 
of both varieties show a medium close negative correlation between precipitation in b o t h ca-
lendar and crop years and yield. On this basis the varieties examined can be grown more suc-
cessfully under drier conditions. 
According to Fig. la correlation between month ly total precipitation and yie ld shows 
the same trend in Bezostaya 1 as in Fertődi 293. In almost every case the correlation coeffi-
cients are of the same order and sign. 
Rain in September — which otherwise inf luences the preparation of seed beds and pro-
vides a certain amount of water reserve for germination — had no practical effect o n yield. 
There was a moderately close posit ive correlation shown between October precipitation and 
the average yield of wheat. Between precipitation in November, December, January, February, 
March and yield a fairly close negative correlation was found. This suggests that abundant 
winter precipitation may have an adverse influence on the amount of yield. 
The high positive effect of April and May rains is well known and proved by our investi-
gations too. Moisture in June and July again showed a negative correlation with yield. 
Relationship between yield and temperature. Between the annual mean temperature and 
the yields of the wheat varieties examined a m e d i u m close or close positive correlation was 
found (Table 2). This suggests that between certain limits wdieat g ives a positive response to 
temperature. 
Correlation between the monthly temperature means and yie ld varied in the different 
months, nevertheless the varieties examined gave the same response to this meteorological 
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Table 2 
Correlation coefficients between yield and meteorological data 
(Martonvásár. 1960—1970) 
Designation Period Bezostaya I Fe r tőd i 293 
Yield-precipitation calendar year - 0 . 4 0 3 2 — 0.3179 
crop year — 0.3353 — 0.2910 
Yield-temperature calendar year + 0.7251 + 0.6497 
crop year +0 .7643 + 0.8067 
Yield-sunshine hours calendar year +0.2608 + 0.2300 
crop year +0.0835 + 0.0499 
factor too (Fig. l b ) . Air temperature in September and November had practically no e f fec t on 
the yield of wheat . In October, as well as in the winter and early spring months the heat re-
quirement of xvheat is rather high, xvith a peak in January . Temperature in May and June has 
l itt le role in inf luencing the yield, whi le July temperature showed a sl ight negative correlation. 
Relationship between yield and sunshine hours. On the basis of calendar- and crop year 
data there was but a slight — if any — correlation be tween the annual total of sunshine hours 
and yield (Table 2). M hen, however, correlation be tween the monthly tota ls of sunshine hours 
Г 
b С 
Fig. 1. Correlation between yield and meteorological data. Martonvásár 1960 —1970. 
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and yield is considered, interesting data are obtained (Fig. 1). No s ignif icant relationship 
was found between the number of sunshine hours in September, November, February, June, 
July and the yield. The relationship between the yield and the number of sunshine hours in 
October was moderately close and negative. It was remarkable that on an e leven years average 
wheat was found to be indifferent to sunshine in November, at the same t ime sunshine require-
ments appeared to increase in December and January. Correlation between the number of 
sunshine hours in March, April, May and the yield showed a slight positive trend. 
As for the relationship between yie ld and precipitation, temperature and sunshine hours, 
no difference was found between the t w o varieties. 
From the correlation between precipitation, temperature, sunshine hours and yield 
conclusions can be drawn on the climatic requirements of wheat varieties on the one hand, 
and on the influence of meteorological e lements on the yield, on the other. However , the mete-
orological factors act jointly, and their ef fects are often interrelated as well. 
According to the results obtained, weather conditions in September and November 
have no direct effect on the yield. On the contrary, the trends of precipitation, temperature 
and sunshine hours in October are much more significant. October weather is favourable when 
it is rainy and warm. 
The joint effect of precipitation, temperature and the number of sunshine hours is 
interesting in the winter months. It seems favourable if the winter is re lat ively mild, sunny 
and not too rich in precipitation. Of the three meteorological factors examined temperature 
exercised the highest influence on yield (in January: r = 0.76). It was considerably affected 
by the trend of precipitation at the end of winter or early in spring too (in March: r = 0.58), 
while under Hungarian conditions the number of sunshine hours had a less important role 
(in January: r = 0.39). 
Since in the period examined winter destruction was negligible in the experiments, 
the negative effect of low winter temperatures could not be attributed to frost damage. Low 
winter temperatures may have an unfavourable physiological influence acting probably through 
the weakening and spring regeneration of plants. Winter precipitation includes snow-cover; 
the thicker it is, the more unfavourable are the conditions of transpiration, the more are the 
plants cut off from sunshine and the higher the possibility of damages done by fungi (Fusarium). 
According to our investigations, under Hungarian conditions the influence of weather condi-
tions in winter on the yields of winter wheat varieties is much greater than has been thought 
so far. 
The role of spring weather is better known. Precipitation and sunshine in April and 
May, as well as higher temperatures in April have a favourable effect. The latter has no decisive 
role in May, as at that time the temperatre is usually satisfactory for the normal development 
of wheat. It is interesting that precipitation, high temperature and sunshine in June influence 
the yield adversely. Correlations between July data and yield are relatively poor. 
In conclusion, the factors that sat isfy the demands of plants the least in a given period 
of development are the most decisive from the point of v iew of yield. 
* 
The authors are indebted to K. Bál int and I. Jehoda for their assistance in the exper-
imental work. 
* 
Prepared at the Agricultural Research Institute of the Hungarian A c a d e m y of Sciences 
and the Agrometeorological Observatory of the National Institute of Meteorology at Marton-
vásár. 
L . B A L L A , L . S Z U N I C S , J . P L E T S E R 
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T H E ROLE OF K E E L IN THE AUTOMATIC DEHISCENCE OF L U C E R N E 
(MEDICAGO SATIVA L.) F L O W E R 
Researchers dealing with the biology of the flowering of lucerna pointed out that the 
dehiscence of the flowers that occurs automatically either under external influence of for phys-
iological reasons — is indispensable for pollination (HESZKY 1960). In the flower two opposed 
forces are in interaction. One of them is the pressure caused by the tendency of the staminal 
column to curve, the other is the resistance of the keel blades to the staminal column. It can 
be supposed that the automatic dehiscence of the flower is caused by the cessation of the bal-
ance between the forces which is explained by the researchers in different ways (HESZKY 1971). 
The contradiction between the results of the investigations is caused — according to LARKIN— 
GRAUMANN (1954) — by the fact that the simultaneous existence of the two forces prevents 
the separate and precise assessment of either of them. 
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B y our method of preparation we succeeded in removing the staminal column from the 
keel without separating the blades of the keel. We cut through w i t h a scalpel the c law of the 
keel in the flower, from which organs not taking part in closing the f lower had been previously 
removed (HESZKY 1972) (Fig. 1). After the cutt ing the staminal column curved without the 
Fig. 1. The closed keel with the staminal column after the removal of calyx, standard, 
blades of wings, horn-like- and small projections of wings , from side-view 
Fig. 2. Curving of staminal column without the dehiscence of the keel after cutt ing 
through claw of the kell, from side-view 
Fig. 3. Removal of staminal column from the closed keel , from side-view 
dehiscence of the keel (Fig. 2). Then the staminal column was carefully pulled out of the keel 
(Fig. 3), so that its two blades did not separate (Fig. 4). In a similar w a y as described above the 
staminal column was also preparated from flowers from which only the calyx and the standard 
had been previously removed (Fig. 5). 
B y this method of preparation the separate s tudy of the staminal column on the one hand, 
and of the closed keel on the other, became possible. If the closed e m p t y keel was placed into 
warm water, or the connection between the blades loosened with a pin, or else the keel heated 
with a hand-magnifier, in each case the sudden, explosionlike tripping of the blades of the 
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keel was observed (Fig. 6). An automat ic tripping of the closed keels from which the staminal 
column had been removed occurred after 50 — 60 sec. in water of 55—58 °C, and immediately 
in 80—90 °C water — depending on t h e variety. 
Fig. 4. The closed empty 
keel after the removal of 
the staminal column, from 
above 
Fig. 5. The closed keel w i th 
the blades and projections 
of w ings after the removal 
of s taminal column, from 
above 
Fig. 6. Automatically de-
hisced empty keel, from 
above 
These results suggest that the immediate cause of automatic dehiscence is the tripping 
of the keel. Changes in the osmotic pressure of the s taminal column, c l imatic conditions, the 
shape of the horn-like projections of the keel blades, etc. — are all only indirect causes of auto-
mat i c dehiscence. Changes in these indirect causes always lead to the same result: the connec-
t ion between the two closed blades of the keel becomes loose. In the case of automatic dehis-
cence — under the influence of the indirect causes — the connection between the blades of the 
closed keel becomes so loose that the keel bursts open b y itself. 
It can be supposed that the e x t e n t of automatic dehiscence of closed keels deprived of 
staminal column will be in the near future a selective character in breeding lucerne varieties 
w i t h easily dehiscing flowers. 
* 
Prepared at the Institute of Agrobotany, Tápiószele. 
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T E S T I N G OF V A R I O U S L Y COATED S P R I N G W H E A T 
Fig. 1. Above: wheat grains wi thout coating; be low: the same w i t h coating 
SCHREIBER — LACROIX (1967), researchers of the Department of P lant Science at the 
University of Manitoba, Winnipeg, have elaborated a method which makes possible the autumn 
sowing of non-winter-hardy spring wheats or other plants . In Canada where the vegetative 
period of wheat is short, and in the north the winter is so severe that winter wheat can hardly 
be grown, the new method is of great importance. Spring wheat sown in autumn emerges earlier 
than when sown in spring, utilizes winter precipitation better and even its vegetative period 
will be shorter. The point is to cover the seed with a thin plastic layer which does not let water 
through, thus the grains do not germinate in autumn. In three months the coating dissolves, 
and by the time the weather begins to warm up, the wheat can germinate. The method has the 
great advantage that soil cultivation prior to spring sowing does not dry out the seedbed. 
The two researchers later gave the following wri t ten information: 
In the course of further experiments in 1967 and 1968 they found tha t 
a) the root s y s t e m of spring wheat varieties sown in autumn is stronger and utilizes 
water better, 
b) spring wheat varieties sown in autumn show better tillering and develop larger 
spikes, 
c) their stalks are shorter and thicker, 
d) they yielded 14 percent more in 1967 and 50 percent more in 1968, 
e) the total protein content of the grain increased by 1 percent. 
In Hungary no spring wheat is grown because winter wheat always yields better. Spring 
wheat production is not justified even by the destruction of stands sown in autumn, since the 
winter-hardiness of varieties grown in Hungary is satisfactory. Thus, the experiment was not 
started for such practical purposes, but to f ind out whether the proposed method can occasion-
ally be applied under Hungarian conditions in the case of other spring crops. 
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In the autumn of 1970 Schreiber sent f ive kinds of spring wheat seed grains. Four sam-
ples were covered by coatings of various colour and gloss; one sample was untreated. The com-
position of the coating was not given. All the f i v e samples originated from the same spring 
wheat variety . The investigation was aimed at determining to what extent the four types of 
coating meet the requirements under Hungarian conditions, and what is the difference between 
treatments sown in autumn and those sown in spring. 
The experiment was set up with four replications, on a medium heavy c lay soil, with 
5 m long single-row plots. The distance between the plots was 50 cm, while between the seed 
grains 2 cm. Sowing took place on October 8 th in autumn, and on February 23rd in spring. 
The precipitation during the vegetative period is shown in Table 1. 
Table 1 
Distribution of precipitation during the vegetative period 
M o n t h l y amount of p rec ip i t a t ion , m m 
1970 October 23.4 
November 44.4 
December 38.0 
1971 January 51.2 
February 7.8 
March 35.4 
April 10.4 
May 67.3 
June 40.9 
July 49.1 
The distribution of the precipitation was favourable even for the spring sowing. 25—30 
days after the autumn sowing all four treatments began to emerge, though scarcely. Since the 
number of grains sown was known, it could be established that on an average of the four series 
21.3, 14.0, 16.1 and 17.1 percent of the grains germinated. In December — ow ing to the weather 
— no further counting was possible. 
After spring had come emergence cont inued, however, all the four treatments remained 
apparently scarce. Owing to the tillering of t h e plants emerged in autumn and winter, the 
plants could no longer be counted. Plants emerging in autumn were apparently worn down 
by the winter, in spite of the fact that the winter of 1970—71 was mild — no temperature below 
—12 °C was ever measured. 
In spring, owing to the highly favourable weather in February, sowing could be carried 
out very early. Seeds germinated rapidly and the stand developed evenly. Heading began on 
May 22nd in the case of autumn sowing, and on May 31st with spring sowing. P lant s sown in 
autumn became mature on Ju ly 5th, while those sown in spring on July 17tli. 
The average yields of the plots in the different treatments are shown in Table 2. 
According to the table all the four a u t u m n sowing treatments yielded less than the 
spring sowing, with an error probability of S .D. 0.1%. Further, the first treatment g a v e a lower 
yield than treatments 2, 3 anil 4, with a probabil ity of S.D. 0 .1%. On the other hand , between 
treatments 2, 3 and 4 no demonstrable difference was found even at a level of S.D. 5 % . 
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Table 2 
Average yields of plots in the different treatments 
Average yield 
Significance 
T r e a t m e n t of p lo t 
g re la ted to the 
s t anda rd 
be tween the 
t r e a t m e n t s 
1. autumn sowing 214.5 +++ +++ 
2. autumn sowing 354.0 +++ 
3. autumn sowing 341.2 +++ 
4. autumn sowing 366.3 +++ 
5. spring sowing 549.2 
S.D. 5% 
S.D. 0.1% 
64.31 g 
127.44 g 
Stalk shortening reported as having occurred in Canada in 1967 and 1968 was not ob-
served in the experiment. Even the slight difference in lodging could only be observed, inasmuch 
as in the treatments the stand was thinner. 
On the basis of the experiment it was found that under the weather conditions of the 
year 1970/71 none of the four coatings provided sufficient protection against germination in 
autumn. The winter wore down the plants, a part of the seed was destroyed, therefore the stands 
sown in autumn became thin by spring. 
If the value of the protecting coating is judged by the crop result, then the coating of 
the first treatment is considered to have been the poorest. Coating was not satisfactory in 
treatments 2, 3 and 4 either, however, between these treatments no significant difference was 
found. 
No considerable stalk shortening or improved lodging resistance could be put to the 
credit of autumn sowing either. On the other hand, the 12 days shortening of the vegetat ive 
period is a highly positive feature. 
Thus, sowing the coated seed grain of spring wheat in autumn did not work under Hun-
garian conditions. The protective coating which under the climatic and soil conditions of Ca-
nada proved good, in Hungary did not provide sufficient protection against germination. 
It must be noted, that in 1970 - 7 1 the possibility of sowing very early in spring and the 
distribution of spring precipitation were much more favourable than usually. This increased 
the difference between treated and untreated plots. 
No doubt, the idea of coating the seed of certain spring cultures and sowing it in autumn 
is good, and will he very useful in many places. Coating should be prepared, however, in accord-
ance with the circumstances, which cannot be a difficult task today. 
* 
Prepared at the Wheat Breeding Station Kiszombor of the Institute for Cereal Research, 
Szeged. 
J . L E E L E Y 
R E F E R E N C E S 
SCHREIBER, К.— LACROIX, L. J. (1967): Manufacture of coated seed with delayed germination. 
Canada J. of PL Sei., 47, 455—457. 
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NEW M E T H O D FOR AN E A R L Y AND QUICK DETECTION OF STOCK-SCION 
I N C O M P A T I B I L I T Y 
(Compatibility ratio) 
Transversal sections are made on one-year old grafts 15 m m above the upper border 
of the place where the stub has been cut off. Then measurements are made 011 the diameter 
of the above mentioned transversal section of the scion, in the plane passing through the me-
dian of the place of the cut-off stub (Fig. 1). 
Fig. 1. Pat tern of stock-scion compatibility s tudy Sign used: — = compatibil ity ratio. 
Compatibil ity: — = 1; i n c o m p a t i b i l i t y 1 
The first diameter measurement is made between the border of the section 011 the side 
of the cut-off stub and the central pith. This gives the value of "R". The value of "r" is obtained 
by measuring the opposite side of the diameter. 
Л The nearer the value of i.e. of the compatibility ratio — is to 1. the smoother is 
the upward and downward transportation in the region of the grafting place. On the other 
hand, in the case of an incompatible stock-scion combination sectorial transport disturbances 
are indicated by the excentric thickening of the scion above the place of grafting, and — con-
sequently — by an increase in the value of " R " with the simultaneous decrease of the value 
of "r", which raises the value of R above 1 (e.g. 1.5 etc.). The higher the value of this quotient, 
the greater the incompatibility indicated. 
In similar studies (BRUNNER 1968, BRUNNER—ANTONI—GÁL 1970) with compatible 
and incompatible stock-scion combinations of apricot-, peach- and pear grafts excentric thicken-
ing above the place of grafting in incompatible combinations was observed as early as at the age 
of one year. 
* 
Prepared at the Horticultural Research Institute, Budapest . 
T . B R U N N E R 
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T H E B I R T H OF MYCOLOGY 
International scientific co-operation in the 16th century 
Shakespeare said that ignorance was plague and science was protection.1 V eil, this is 
especially true as far as mushrooms are concerned, as mushroom poisoning demanded many 
vict ims, and the tragedies were caused in almost every case — except wilful murders — by 
ignorance. 
Still, what a long time had to elapse until mycology, the science dealing with mushrooms 
was born. The historians of science pointed out beyond any shadow of doubt that mycology 
as a science was born in Hungary. There are authors who say that all this is due to the Hungar-
ian hospitality. If this were true, it is worth paying attention to the fact: what a blessing simple 
genuine hospitality m a y bring on the whole human race. However, as you will see, at the birth-
place of mycology not only Hungarian hospitality but Flungary's devotion to science too was 
present. 
Description of the age and Clusius, presentation 
The age we have to go back to is the 16th century when Hungary was divided into three. 
The centre of the country was under Turkish rule, the western part lived in continuous fight-
ing, the east in compromise. The centre of Hungary which, with its beauty and richness had 
once amazed even the envoys of the great European powers, was ruined, and the greatest part 
of the country was inaccessible to scientif ic research. It remained "terra incognita" for several 
generations. 
The 16th century had three great botanists: Dodoneus (1517—1585), Clusius (1526— 
1609) and Lobelius (1538—1616). It w a s Clusius who vis i ted Hungary; he was in the western 
and northern borderland. And even though he did not s tay for long, on the basis of his work 
and wi th the collaboration of his Hungarian friends, mycology and the Hungarian botany were 
born. 
Jules Charles de l'Escluset, or as he called himself according to the fashion of the age: 
Carolus Clusius (1526—1609), the first to describe the Spanish and Hungarian flora, the founder 
of mycology need not be presented. Linné mentions him among the best specialists in descrip-
t ive botany. Sprengel calls him the martyr of science, the greatest and worthiest plant resear-
cher. According to Cuvier he was the most educated man of his century. Planchon calls him 
a prince of the 16th century descriptive natural science. According to Neilreich he was a phenom-
enon who appeared as a sparkling meteor. 2 
The scientists of Hungary used the most diversified epithets when discussing the activity 
of Clusius. According to Sadler, Clusius was the famous founder of the scientific stage of Hun-
1
 " . . .ignorance is the curse of God, Knowledge the wing wherewith we f ly to heaven." 
Second part of King Henry VI; IY. 7. 
2
 Istvánffi: Clusius mint a magyar gombászat megalapítója (Clusius as the founder 
of Hungarian mycology). Budapest, 1895. p. 272. 
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Fig. 1. Clusius' portrait at the age of 75, in his work " R a r i o r u m plantarum história" published 
in 1601. In the upper left corner there are tulips, in the right corner Turk's cap, and a snake's 
head fritillary, below exotic fruits 
garian botany, and a martyr of science. In Is tvánff i ' s opinion Clusius would deserve a more 
important place in the cultural history of Hungary . The same author calls him Linnaeus of 
mushrooms, then the most sympathet ic unfortunate scientists. Goinbocz points out that Clu-
sius' botanical work was as extraordinary as his whole life. 
It is not the first occasion the Hungarian history of science pays the tribute of admira-
t ion to Clusius' memory. Some maintain that perhaps nothing new can be said about him. 
A m o n g the numerous articles and papers the most important ones are referred to here as sour-
ces; even the f inal identification of mushrooms described by Clusius was the merit of a Hungar-
ian scientist, Gyula Is tvánff i . . 
Acta Agronomica Academiae Scientiarum Hungaricae 21, 1972 
V A R I A 3 9 9 
Clusius' Hungarian friends 
They are not inaptly called by Gombocz the members of the "small Németújvár* circle 
of scientists". Boldizsár B a t t h y á n y (1538—1590), a Hungarian aristocrat of classical education, 
one of the most interesting figures of Hungarian science- and cultural history, was the host. 
He played an important role in fighting against the Turks. For his military merits he was 
appointed Warden of the King. And the fact that he spoke six languages besides his mother 
language was made known by Clusius himself. ("Namely, this brave man speaks Latin, Ita-
lian, French, Spanish, German and Croatian perfectly, besides Hungarian.") Batthyány re-
mained Clusius' faithful ally to the last. It was in his court that Clusius made friends with 
István Beythe (1532 - 1 6 1 2 ) , court-chaplain of the Calvinist Batthyány who accompanied 
Clusius on his collecting tours, and helped him in other ways too. The Stirpium Nomenclator 
Pannonicus is their joint work. 
In his writings Clusius also referred to Sambucus, János Zsámboki (1531—1584), the 
historian, physician, cartographer, and book- and art collector of European fame. In Pozsony 
he was always the guest of György Purkircher (1530- 1578), physician, after whom he named 
the American bean variety Phaseolus Purkircheri, as he gave it to him. With Miklós Is thvánffy 
(1538—1615), the famous politician and historian he maintained a close friendship and fre-
quent correspondence up to his death. The library of the Leyden university keeps eight letters 
written by Isthvánffy to Clusius.3 
Of course, the above list does not contain every place where Clusius stayed in Hungary, 
since he visited many places during his collecting tours. In his works he mentions Dévény, 
Stomfa, Pozsony, Szent-György, Nagyszombat, Magyaróvár, Sopron, Pinkafő, Velem, Rohonc, 
Németújvár, Körmend, Ó-Szalónak, Körtvélyes, Alsó-Lendva, Csesztreg, Csáktornya, Grebén, 
Peklenicza, Strukovecz and Varasd by name. 
The result of the above friendships and collecting tours was a paper entitled Fungorum 
in Pannónia observatorum brevis história published in Antwerpen, 1601, on pages 261 — 268 
of his work Rariorum plantarum história . . . This is the oldest known mycological work. It is 
this the so called Leyden Clusius-Codex is connected with. 
Fungorum história 
Before Clusius mushrooms were dealt with only incidentally. Bock discusses 12 mush-
rooms; Matthiolus mentions some species of his country in addition to those described by Dios-
corides, but the other botanists of the 16th century, together wi th them, hardly speak of 40 — 
50 mushrooms. It is still more important that until Clusius nobody ever tried to systematize 
the mushrooms of some area searched through. 
In the Fungorum história Clusius thoughtfully describes the edible and poisonous mush-
rooms of the western part of Hungary. He gives their occurrence and Hungarian names and 
presents their lifelike pictures. 
Clusius accepted Plinius' classification into edible and poisonous mushrooms. He too 
set up two large groups and described 21 genus of edible and 26 of poisonous mushrooms, with 
46 and 59 species respectively, thus placing a total of 105 species in the two genus. These mush-
rooms are listed in Gombocz' book "The history of Hungarian botany" (A magyar botanika 
története) published in 1936 by the Hungarian Academy of Sciences. 
Clusius' mushrooms could not be identified for a very long time, although the inter-
* Small town in the western borderland of Hungary. 
3
 These were published by Istvánffi: A Clusius-Codex Mykológiai méltatása (Mycolo-
gical appreciation of the Clusius-Codex), p. 210—214. 
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Fig. 2. Boldizsár de Batthyány (d'après son portrait au chateau de Körmend). (After his 
portrait in the castle of Körmend ) 
preters were — as Istvánffi put it — a "legion". Fries, Kicke, Brizelmayer, Sadler, all are great 
names in this special branch of science. Sadler says that only those who are sufficiently expert 
in mycology can "throw some light" upon Clusius' work. It was he who mentioned István 
Máttyus who, in his work "Old and new dietetics" (O és új Dietetika) between 1787 and 1793 
tried to identify Clusius' mushrooms with plenty of success. He also called attention to the 
following works as being considered commentaries on Clusius' Hungarian mushrooms: I. Sigism, 
Valent. Popowitsch, Untersuchung v o m Meere, Nürnberg 1750. (Sadler added: "Who would 
have ever thought of finding an explanation of Clusius' mushrooms, and the distinction first 
pointed out between Amanita and Agaricus in this book.") — De fungis officinalibus, Diss. 
Leidae, 1702. The author is I. Phil. Breynio; and finally A. G. Bauhin, Pinax. Sectio V. Fungi 
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et tubera.1 After Sadler Kalchbrenner set to work, but only Istvánffi succeeded in identifying 
the mushrooms described by Clusius wi th the aid of the Clusius-Codex. He identifies the mush-
rooms listed by Clusius with 86 species of which relatively few are doubtful. This number of 
species is so high that Western-Hungary can be considered the macromycologically mos t 
thoroughly searched area of those times. 
Clusius-Codex 
While collecting his material Clusius thought of the characteristic colours of mushrooms 
that no description could substitute for; therefore t h e y had to be depicted. Batthyány was 
ready to finance the plan, so Clusius went to all lengths unti l finally he found a suitable painter 
in Paris. However, the painter worked for the King and could come with Clusius to Németúj-
vár only in August 1579. He painted the pictures of the collected samples in the castle of Német-
újvár. On 13th November 1584 Bat thyány informed Clusius with great pleasure that the pic-
tures of mushrooms painted under his supervision were ready, and asked him to visit him for 
this and other important reasons, as soon as possible.5 
In this way the aquarelle collection known as Clusius-Codex came into being. It is a 
book consisting of 87 pages, which illustrates 221 mushrooms painted in w ater-colour. Clusius 
himself made the pictures of Fungorum história after these pictures. 
Later even Clusius thought this unequalled collection to be lost. So his mushrooms were 
alw ays discussed on the basis of Fungorum história published in 1601. And here his interpreters 
encountered great difficulties. Kalchbrenner pointed out that Clusius' descriptions and pic-
tures of mushrooms were imperfect and sometimes even of inferior quality compared to those 
of other plants. He gave the following explanation for this: Clusius worked in an unknown f ield 
as a pioneer. The essential characters of mushroom genus were not yet clarified and the special 
language was missing too, without which no precise description could be given.5 
But the Clusius-Codex — to our great pleasure — was not lost. It somehow got into 
Sterbeeck's possession who copied it, made copperplates of the copy and published them in 
his mycologieal work entitled Theatrum fungorum oft het tooneel der Campernoelinen, Antwerpen 
1675. At one or two places in his book he tells about copying these mushrooms from Clusius' 
picture book. ("Van dese heeft ons Clusius in sijnen gheschilderden boeck ses verscheyde f igu-
ren ghesteldt. van de welcke hier dry met de letter E vertoont worden." 119.) On other occasions, 
on the other hand, he writes as if they were his own pictures. And since the later interpreters 
of mushrooms did not compare these pictures with the Clusius-Codex, and did not read Ster-
beeck's text with suff ic ient attention, they believed — even Britzelmayer — that they were 
interpreting Sterbeeck's original pictures and descriptions of mushrooms. 
Meanwhile É. Morren in his work "Charles de l'Escluse, sa vie et ses oeuvres", Liège 
1875, wrote about the Clusius-Codex being kept in the Leyden library. It was from here that 
Gyula Istvánffi borrowed it, copied it with an amazing zeal and accuracy and published it in 
1900 in Hungarian—French with an even greater generosity. 
As compared to the other interpreters, he took quite a different view. He took the pic-
tures of the Codex for a basis, as in his opinion it was the only true source, since it originated 
directly from living nature examined. From the Codex he compiled Clusius' mushroom flora 
nd compared it with the História. He noted that it had been no easy work. Then he began to 
4
 A növénytan történetei (Histories of botany. . . ), p. 105—106. 
5
 From what has been said it is evident that the painter was famous. His name is 
not yet known, though his work is of standing value. I s tvánf f i cannot praise enough the pic-
tures even after 300 years. 
6
 A magyar gombászat fejlődéséről. . . (The development of Hungarian mveologv. . . ), 
p. 6. 
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Fig. 3. Table 2. of the Chisius-Coxed. Pleurotus sapidus Schulzer. Gen. II. pernic. Szi lva a 
(Hungarian name) 
Fig. 4. Table 65. of the Clusius-Codex. Boletus aereus Bulliard, Gen. XX. pernic. spec, 
(varga annya; vargánya) (etymology of the Hungarian name of the mushroom) 
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insert Sterbeeck's data. Here he did not follow the earlier methods either, as he took the con-
formity of Sterbeeck's pictures wi th those of the Codex rather than Sterbeeck's text for a basis. 
He ranged Sterbeeck's pictures wi th the corresponding pictures of the Codex; it was only then 
that the literary data were checked and arranged. So, with thoughtful and meticulous work 
and great competence he succeeded in the final identification of Clusius' mushrooms. To charac-
terize the work and method of this great Hungarian scientist a short example should stand here. 
"'53. — Gen. I I . pernio. Cod. 2. 
It grows in spring under the plum trees. I found a variety. Hist . CCIXXVII (p. n. 17). 
Under the heading Gen. pernio, szilw alya sub prunis no edules the Table 2. II. of the Codex 
presents (with Clusius' handwriting though, wi th different pens or at different times) 
a bushy family consisting of 13—14 mushrooms. 
Sterbeeck (p. 243—244. N o . 115 A. tab. 27) copied Table 2. of the Cod. 
Want alsoo ick de figuren v a n Clusius in haere voile grootte, m e t al de coleuren naer 
het even by m y hebbe, soo sal ick de selve volghens haet naer beschreven wesen de Pruym 
boom navel Fungi veel te samen noemen, — Clusius' pictures illustrate the mushroom in full 
size and natural colour, and — having it in my possession I shall describe it. 
Kalchbrenner 20. II. Szilwa alya = Polyporus hirsutus et af f ines . 
Britzelmayr 56. Polyporus umbellalus Fr.; St. 27 A. Die Abbi ldung zeigt die Oberseite 
eines nicht völlig entfalteten Exemplares. In der Beschreibung sprachen die Angaben über die 
Hutgrösse, Hutform, Färbung, den Standort und das Substrat dafür, dass die bezeichnete Art 
gemeint ist. (Kx . : Indétérminé.) Kickx p. 419 ! N o w by Table 2 of the Cod. it can be established 
that 
16. — Gen. VI. escul. Cod. 5. 
17. — Gen. VI. escul. Cod. 9. 
18. — Gen. VI. escul. Cod. 10. and 
53. — Gen. II. pernic. Cod. 2. 
are Pleurotus sapidus Schulzer, that 
is a true Hungarian species." 
(The photocopy of Table 2. of the Codex is presented in half size.) 
We have been at the birthplace of mycology. Even if only in outlines, we have got ac-
quainted with the birth and f irst results of a new science. And what a science! Namely , tvhile 
Clusius listed 117 mushrooms, in 1895 some 30,000 species were k n o w n already, and today 
their number m a y be 100,000. Of course, this number includes the imperfect fungi seen only by 
microscope. However, these numbers and the great progress must not mislead us. We must 
not belittle the work Clusius and his Hungarian friends, first of all Boldizsár Bat thyány and 
István Bey the performed. The pioneers' work mus t not be judged from the aspects of the pre-
sent times. As a last sentence I cite here the words of Clusius' most competent Hungarian inter-
preter: " . . . I highly esteem Clusius' extraordinary courage when he dared to summarize, 
systematize and classify, and on the basis of his own observations, collecting and research work 
write a History of mushrooms 300 years ago ( today it is already 370 years), when the world 
knew hardly anything of them, and at once conquered the Empire of Mycology . . ."." 
P . H A R G I T A 
7
 Istvánff i : A Clusius-Codex. . . (The Clusius-Codex. . .). p. 40. 
7* Acta Agronomica Academiae Scientiarum Hungaricae 21, 1972 
4 0 4 VARIA 
REFERENCES 
ECKHARDT, S. (1943): Batthyány Boldizsár a francia udvarnál (Boldizsár Batthyány at the 
French court). Magyarságtudomány, 1, 36—44. 
ERNYEI, J. (1935): Clusius és Báthorv István (Clusius and István Báthory) . Botanikai Közle-
mények, X X X I I , 2 - 2 2 . 
FABÓ, A. (Í866): Beythe István életrajza (Biography of István Beythe) . Magyar Akadémiai 
Értesítő, 1 — 76. 
GOMBOCZ, E. (1936): A magyar botanika története (History of Hungarian botany). Természet-
tudományi Társulat, Budapest , 1—636. 
HORVÁTH, J. (1957): A reformáció jegyében (In the spirit of the reformation). Gondolat, Buda-
pest, 1 — 22; 299; 329—339; 510. 
ISTVÁNFFI, GY. (1895): Clusius mint a magyar gonibászat megalapítója (Clusius as the founder 
of Hungarian mycology). Mathematikai és Természettudományi Értesítő, XIII , 264— 
2 7 5 . 
ISTVÁNFFI, GY. (1899): A magyar ehető és mérges gombák könyve (Edible and poisonous mush-
rooms in Hungary). Budapest , I — X X I , 1—361. 
ISTVÁNFFI, GY. (1900): A Clusius-Codex Mykológiai Méltatása, adatokkal Clusius életrajzához. 
Études Commentaires sur le Code de l'Escluse augmentés de quelques notices biogra-
phiques. (Mycological evaluation of the Clusius-Codex completed b y some biographvcal 
data). Budapest , 1—287; 1 — 86. 
KALCHBRENNER, K. (1873): A magyar gombászat fejlődéséről és je len állapotáról (Develop-
ment and present situation of Hungarian mycology) . Értekezések a Természettudomá-
nyok köréből, Budapest, 1 — 38. 
KANITZ, A. (1863): Geschichte der Botanik in Ungarn. (Skizzen) Hannover , Gedruckt in 70 
Exemplaren, 5—15. 
KANITZ, Á. (1865): Versuch einer Geschichte der ung. Botanik, Halle, 27—29. 
KANITZ, Á. (1887): A tudományoknak és különösen a növénytannak magyar nyelven va ló 
míveléséről (Sciences — especially botany — in Hungarian language). Kolozsvár, 1 — 31. 
SADLER, J. (1841 —1845): A n ö v é n y t a n történetei honunkban a 16. században (Histories of 
botany in Hungary in the l é t h century). Természettudományi Társulat Évkönyvei I. 
Budapest, 78—118. 
CHARACTERIZATION OF D I F F E R E N T D E G R E E S OF M A G N E S I U M SENSITIVITY 
IN PLANTS 
Magnesium accumulates f irst of all in those plant parts where processes of vital impor-
tance take place, such as the seed and the foliage, while less can be found in the stem and 
roots. Some plants are especially sensitive to magnesium deficiency and are known as defi-
ciency indicators, e.g. the spinach. All this might give the impression tha t the magnesium con-
tent is the highest in the mentioned plant parts and plants. However, of ten just the opposite 
can be observed (Table 1, first column). This apparent contradiction gave the idea of determin-
Table 1 
Magnesium content and magnesium-coefficient of air-dry plants 
No. P l a n t Mg mg% Mg-coeff icient 
1 Spinach 100 0.30 
2 Soybean shoot 400 0.12 
seed 250 0.17 
3 Bean shoot 400 0.15 
seed 160 0.25 
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ing the magnesium content of plants in such a way as to explain the above. It is for this pur-
pose that the new characterization of magnesium content, the ratio of magnesium content ex-
pressed in ion-equivalent to total cation has been elaborated. This quotient is the "magnesium 
coeff ic ient" (z) of which the mathematical formulation is the following: 
Mg 
Z = " . 
К -F 1/2 Ca + 1/2 Mg + N a 
Magnesium content as expressed by the magnesium coefficient is given in the third 
column of Table 1 which already reflects the earlier statement . The values of the coefficient 
have been computed for some f i f ty plants and found to range between 0.1 and 0.3. 
On the basis of HOLST'S (1967) s tudy on nitrogen uptake we tried to f ind a correlation 
between the magnesium coefficient (2) and the ion equilibrium constant (i). The ion equilib-
rium constant was derived from the ion-equivalents of four anion (N, P, S, CI) and four kation 
(К, Ca, Mg, Na), then macro-elements contained in the plant examined, in the following way; 
, _ 2 - — 2+ 
1 =
 2(2- + 2+) 
where 2 - = N 0 3 + H „ P 0 4 + 1/2 S 0 4 + CI 
2+ = К + 1/2 Ca + 1/2 Mg + Na. 
On the basis of analyses made by SVANBERG (1962) the macro-element contents and 
ion-equilibrium constants of several plants are shown in Table 2. 
When plotting the magnesium coefficient against the ion-equilibrium constant the va-
lues are found to be s i tuated along three curves (Fig. 1). This grouping is thought to be explain-
able by the relationship between the sulphur- and magnesium contents of plants expressed by 
the quotient of the two elements. On the basis of the values of this quotient the plants are 
classified into three groups: 1. high sulphur content, so called sulphophil plants, 2. normal 
sulphur content plants and 3. low sulphur content, so called magnesiophil plants. The close-
ness of the relationship between 2 and i as a function of the sulphur content can be proved by 
an equation too. Equations representing the curves and the respective values of S/Mg are to be 
found in Table 3. 
Tab 1c 2 
yiacroelement content and ion equilibrium constant (i) of several plants 
P l a n t N p s Cl к Ca Mg N a i z 
1. Wheat 5.57 0.47 0.62 0.28 1.27 0.58 0.80 0.10 6.94 2.75 0.22 0.29 
2. Rye 5.04 0.46 0.67 0.30 1.38 0.64 0.85 0.10 6.47 2.97 0.18 0.28 
3. Rarley 4.68 0.45 0.59 0.28 1.31 0.60 0.72 0.10 6.00 2.73 0.19 0.26 
4. Oats 5.10 0.41 0.50 0.25 1.29 0.74 0.68 0.14 6.26 2.85 0.18 0.24 
5. Timothy 3.43 0.28 0.30 0.45 1.54 0.80 0.43 0.09 4.46 2.85 0 . 1 1 0.15 
6. Red clover 7.86 0.36 0.44 0.84 2.18 3.50 1.42 0.20 9.50 7.30 0.07 0.19 
7. Alfalfa 13.14 0.57 0.70 1.35 3.69 7.20 1.53 0.28 15.75 12.70 0.05 0.12 
8. Potato 11.07 0.46 0.91 0.52 5.18 2.65 1.04 0.32 12.96 9.19 0.08 0 . 1 1 
9. Turnip 13.93 0.87 1.87 1.86 5.38 4.05 1.50 1.70 18.53 12.63 0.10 0 . 1 1 
10. Sugar beet 11.43 0.74 1 . 0 0 2.32 4.10 3.12 2.37 4.20 15.50 13.80 0.03 0.17 
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Fig. 1. Relation of the magnesium-coefficient to the ion-equilibrium constant and sulphur-
magnesium quotient (I. о magnesiophil S/Mg < 0.7; II. x normal S/Mg = 0 .7—1.0; III. A 
sulphophil S/Mg > 1; i = ion-equilibrium constant; z = magnesium-coefficient) 
Table 3 
Indices of plant grouping on the basis of sulphur-magnesium quotients 
S/Mg P lan t type Equat ion of cu rve Number of cu rve 
< 0.7 magnesiophil 17i2 + 0.1 I 
0.7—1.0 normal 4i2 + 0.1 II 
> 1 sulphophil i 2 + 0.1 HI 
The magnesium-coefficients, ion-equilibrium constants and sulphur-magnesium ratios 
of several plants are summed up in Table 4 on the basis of analysis data by HOLST (1966), 
H E S T E R — S H E L T O N ( 1 9 4 9 ) a n d B E C K E R — D I L L I N G E N ( 1 9 3 3 ) . I t w a s p a r t l y o n t h e b a s i s o f d a t a 
in this table that Fig. 1 was made which shows that magnesium sensitivity depends not only 
on the absolute magnesium content, but on the ratio of magnesium and total cat ion contents, 
i.e. the magnesium coefficient, as well as on the sulphur-magnesium quotient too. This is proved 
also by the results of experiments carried out with a potted sand culture at identical magnesium 
levels (Table 5). For our investigations we chose three plants wi th different sulphur- and mag-
nesium requirements. 
On the basis of the magnesium-coefficient we would expect that under the same condi-
tions it is wheat that magnesium fertilization has a higher influence on. However , according 
to our measurements the reaction of radish was better. Namely , the magnesium-coefficient 
of radish is much above the sulphophil curve, while that of wheat is on the normal curve charac-
teristic of it. It is supposed that the farther the magnesium-coefficient of a plant is from our 
own curve and the X-axis , the more the plant is sensitive to magnesium deficiency. The enor-
mous increase in the yield of spinach can be explained in two ways. 1. The sulphur-magnesium 
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Table 4 
Magnesium-coefficient (z), ion-equilibrium constant (i) and sulphur-magnesium quotient of 
various plants 
Plan t L- Mg Z i s S/Mg 
1. Cabbage 1.54 0.18 0.12 0.26 1.01 5.6 
2. Broccoli 3.84 0.50 0.13 0.28 1.95 3.9 
3. Celery 3.52 0.67 0.19 0.08 1.75 2.6 
4. Kohlrabi 3.68 0.46 0.10 0.16 1.11 2.4 
5. Kale 2.09 0.30 0.14 0.13 0.65 2.2 
6. Badish 1.40 0.30 0.23 0.28 0.50 1.5 
7. Turnip 12.63 1.50 0 . 1 1 0.09 1.87 1.2 
8. Lettuce 1.48 0.16 0 . 1 1 0.19 0.14 0.87 
9. Parsley 1.62 0.19 0.12 0.06 0.17 0.89 
10. Potato 9.19 1.04 0 . 1 1 0.08 0.91 0.87 
11. Barley 2.73 0.72 0.26 0.18 0.59 0.82 
12. B y e 2.97 0.85 0.28 0.18 0.67 0.78 
13. Wheat 2.75 0.80 0.29 0.21 0.62 0.77 
14. Timothy 2.85 0.43 0.15 0 . 1 1 0.30 0.70 
15. Tomato 15.02 1.92 0.13 0.06 1.25 0.65 
16. Spinach 2.6 0.80 0.30 0.12 0.50 0.62 
17. Alfalfa 12.70 1.53 0.12 0.05 0.70 0.45 
18. Sugar beat 13.80 2.37 0.17 0.03 1 . 0 0 0.40 
19. Bed clover 7.30 1.42 0.19 0.06 0.70 0.31 
Table 5 
Effect of magnesium fertilization on potted plants 
P l a n t Z S/Mg 
Yie ld CO, f i x a t i o n 
percentage increase b y 
Mg t r ea tmen t s 
Badish 0.22 1.50 17 
Wheat 0.29 0.77 12 9 
Spinach 0.30 0.62 805 11 
quotient of spinach is on the border of normal and magnesiophil plants. 2. Inasmuch as we 
place it in the magnesiophil group, its magnesium sensit ivity is understood on the basis of its 
extremely high magnesium-coefficient. If we place it in the normal group, then the great dis-
tance from the curve explains its magnesium sensitivity even better. 
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On the basis of the above, the introduction of the magnesium-coefficient and sulphur-
magnesium quotient to express the magnesium sensitivity seems to be justified and right. 
The different degrees of sensitivity to magnesium deficiency in plants were characterized 
by quotients of equivalent magnesium content and total cation, called magnesium-coefficients. 
There is a relationship between the magnesium-coefficient (z) and the ion-equilibrium constant 
(i) which, on the basis of the sulphur-magnesium quotient of the plant, can be represented by 
three curves. Their equations are: 
S/Mg > 1; z = i 2 + 0.1 
S/Mg = 0 . 7 - 1 . 0 ; z = 4i2 —j— 0.1 
S/Mg < 0 . 7 ; z = 1 7 i 2 + 0 . 1 
* 
Prepared at the Agrochemical Department of the Borsod Chemical Works, Kazinc-
barcika. 
S. A. Kiss 
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AN U N D E S C R I B E D X E R O M O R P H I C STRUCTURE I N ARTEMISIA SCOPARIA 
WALDST. A N D KIT. 
Artemisia has acquired the representative structural fabrication of a xerophyte to with-
stand the stresses of drought and desiccation (ZOHARY 1961). These xeric features include 
shedding and replacement wi th smaller leaves, photosynthesizing and water storing paren-
chyma in the cortical region of the stem and axis (GINZBURG 1963). Interxylary cork rings 
are developed which have the adaptive value for reducing water loss and restrict the upward 
passage of water through a narrow zone of the functional secondary xylem (Moss 1940). The 
present investigation envisages a new record of a peculiar xeromorphic structure in Artemisia 
scoparia (Compositae). 
These special structures in the form of globose to sub-globose bodies (diameter 0.4— 
1.5 mm) with reddish tip in the early stage and green, gray and finally yellowish at maturity 
stage, arise singly or in a group (5—10), mostly in the axil or below the leaf on the main stem, 
as well as on the branches (Fig. 1) and appear from June to October. On account of the posi-
tion of the structures in the axil of the leaves, these can be regarded as modified branches. 
This has been confirmed by the endarch condition of the xylem in the transverse sect ion (Fig. 3). 
Such a modification might favour the plant for moisture conservation in the tissues by terminat-
ing the emergence of the lateral branch, thus reducing the exposed surface area to the plant . 
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Fig. 1. Presence of globose to sub-globose bodies singly and in a group in axil or below l eaves 
on main s tem as well as on branches 
Anatomical studies on these structures reveal the existence of unbranched, unicellular 
trichomes arising from the epidermis, and anomocytic type of sunken s tomata (Fig. 2) in the 
epidermis (4—8 stomata/mm2). The epidermis forming the outermost layer, is uni- to bilayered 
consisting of compactly arranged, more or less rectangular in (T. S.) parenchymatous cells 
interrupted at places with stomata. Below the epidermis there is a chlorenchymatous cortex 
having 2—3 layers of palisade cells with abundant discoid chloroplast. In the initial s tages , 
the entire cortex comprises oval and irregular chlorenchymatous cells wi th large intercellu-
lar spaces. With advancement in age, there develops a row of 4 — 6 layers of water storing o v a l 
parenchymatous cells showing a discrete presence of chloroplast. Branches of vascular bundles 
have also been observed in the cortex in the initial stages of development of this structure 
(Fig. 4). Factors like intense illumination and moisture deficit in the soil in arid regions elicit 
similar modifications in xeric plants (SCHIELDS 1950) for reduction in water loss and facilitated 
gaseous exchange through stomata (OPPENHEIMER 1960). 
In the initial stages the well developed parenchymatous pith covering the central region 
of the structure is marked. The lignification of the parenchymatous cells f irst starts at the periph-
eral portion of the pith. This is followed by the dissolution of the parenchymatous pith from 
the centre and leads to the development of a normal cav i ty (Fig. 4). However , the pith at the 
apical and basal regions of the structure, is intact even at maturity. The p i th cavity is associated 
with 4— 5 layers of lignified tissue, some cells of which are elongated and concentrically arranged 
indicating that the development of thick walls in parenchymatous cells and the additional 
incorporation of sclerenchyma is a specific phenomenon in a plant experiencing moisture 
stress (SCHNEIDER 1936). 
Vascular bundles embedded in sclerenchymatous cells in a ring are collateral wi th 
feebly developed xylem and pholem. Such features as the larger cortex accompanied by the 
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Fig. 2. Anoinocytie s tomata in the epidermis of the structure. X 1500 
Fig. 3. Gross section of the globular structure showing endarch condit ion of xylam establishing 
this structure as the modified form of the stem. X 400 
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Fig. 4. Cross section of fully developed structure showing the lignified tissue around the 
central cavity and vascular traces in the cortex. X 180 
"Contraction" of the vascular strands around the pith, m a y be an adaptat ion by which the 
vascular tissues are protected from drought in the early stages of development. 
Prepared at the Department of Botany, Punjab Agricultural University, Ludhiana. 
V . K . S H A R M A , O . S . S I N G H 
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C U R R A N T H A R V E S T I N G MADE E A S I E R BY S P R A Y I N G WITH E T H R E L 
Cultivation of certain fruit species is restricted by the h igh requirement of manual 
work. This applies especially to the small fruits, e.g. currants; a m o n g the tasks of their culti-
vation the elaboration and introduction of mechanical harvesting methods seem to be the 
most urgent. 
In this f ield experiments carried on with high frequency shaking machines are very 
p r o m i s i n g ( L I E B S T E R — S C H I M M E L P F E N G — B Ö H M 1 9 6 4 , K R O N E N B E R G 1 9 6 4 ) . H a r v e s t i n g b y 
shaking can only be solved economically, however, with varieties where fruits r ipen at the 
same t ime, otherwise more or less of the fruits are left on the bushes. 
Varieties fulfilling these important requirements should thus be developed or selected. 
It is another question, however, whether varieties suitable for mechanical harvest ing meet 
other economical ly important requirements or not. 
Beside the aspects of breeding, the problem can be approached from an other side as 
well. It is known, that the ripening of fruits and the development of the separating layer which 
causes fruit dropping are in close connection wi th the intensity of ethylene formation in the 
plant tissues (BURG—BURG 1965). There is constant ly increasing evidence that the processes 
mentioned are induced by the increased level of ethylene (BURG—BURG 1962. 1966). 
Thus it is quite obvious that etylene can be used to control fruit ripening and simulta-
neously promote the possibility of mechanical harvesting. Owing to the gaseous state of ethylene 
its direct application in the f ield encounters serious difficulties, therefore attention is called 
to materials which, having entered the tissues, either promote a natural ethylene formation or 
decompose while releasing ethylene . The former group includes the auxins (indole acet ic acid, 
2.4-D, etc.) , while among those belonging to the latter /?-hydroxy-ethyl-hydrazine (BOH) 
and 2-chloroethylpliosphonic acid (СЕРА) — b y its commercial name: Ethrel — should be 
mentioned. Ethrel preparations produced by the American firm: A m c h e m Products Inc. have 
become especially popular in agricultural practice due to their manys ided applicability. Ethrel 
has been tested for the last two years with various fruit species including black currant. In an 
experiment carried out with the black currant variety Baldwin LUCKWILL (1968) found the 
solution of 500 ppm concentration to be the mos t economical. Four days after spraying 86 
percent of the fruits could he shaken off by hand compared to 3 percent of the control. Higher 
concentrations (2000, 5000 ppm) resulted in a premature defoliation as well as in the death 
of some apical buds and consequently shoot branching three weeks after spraying. Wetting 
agents increased the efficiency of the chemical (INGRAM 1969). 
The first experiments of this kind were carried out at our Institute in the summer of 
1970. The necessary spray ( A m c h e m 68—250, one of the Ethrel preparations) was placed at 
our disposal by the Amchem Products Inc. (Ambler PA., U.S.A.) free of charge. Solutions of 
240 and 480 ppm respectively were applied to the following varieties: Black Boscoop and Black-
smith black currants, Jonkheer л ап Tets and "Hosszúfürtű piros" red currants. 
Black currants used in the experiment were five-year-old plants with 25—35 c m high 
trunks grafted to Ribes aureum stocks, while the red currants were six-year-old traditional 
hushes. 
The above concentrations refer to pure act ive agent. The solutions were adjusted with 
N/10 N a O H to pH 5.0. The control of the p H was necessary from two points of v i e w . First: 
the original solution may cause scorching due to its high acidity; second: the amount of ethyl-
ene released is in relation with the pH value of the spray. The higher the pH. the more intensi \e 
i s t h e e t h y l e n e f o r m a t i o n ( E D G E R T O N — B L A N P I E D 1 9 6 8 ) . 
The treatments were performed at the end of June and beginning of July respectively, 
always on clear warm days of 28— 30 °C temperature. At the time of spraying about 60 percent 
of the fruits in the variety Black Boscoop Giant and 80 percent of those in the \ ariety Blaek-
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smith were black. At the same time the variety Jonkheer van Tets was sprayed at the stage 
of full ripeness, while in the variety "Hosszúfürtű piros" some less ripe fruits could still be 
found at the time of the treatment. Spraying was carried out with a common portable sprayer. 
With the black currants about 1 litre, while wi th the red currants 2.5 litre solution per bush 
was used. 2 — 3 black- and 1 red currant bushes were sprayed per variety and treatment . 
Blac'c currant variety Black Boscoop Giant. The fruits began to drop from the bushes 
as soon as the fourth day after spraying. The fruits dropped were picked up and weighed daily, 
then harvesting by shaking the bushes was started on the seventh day. Since the plants used 
in the experiment had trunks, harvesting was carried out by shaking the trunks for 30 seconds. 
The fruits left on the bushes were picked by hand. In Table 1 the amount of fruits harvested 
Table 1 
The effect of Ethrel spraying on the dropping and hand shakability of fruits in the black currant 
variety Black Boscoop Giant 
T r e a t m e n t 
Percentage of 
f ru i t s d ropped + 
shaken off 
Control 6.8 
Ethrel 240 ppm 65.2 
Ethrel 480 ppm. 98.5 
S.d. 5% 37.6 
by shaking and those fallen off earlier is expressed as a percentage of the total amount of fruits. 
The data clearly show that spraying with Ethrel was eff ic ient . Treatment w i t h a solu-
tion of 480 ppm concentration loosened the separating layer to such an extent that practically 
all the fruits could be readily shaken off the bushes. At the same time only an insignificant 
amount of fruit could be harvested from the control plants with this method. 
Black currant variety Blacksmith. The fruits began to drop as soon as the third day 
after the treatment. Harvesting was started on the fourth day. Harvesting operations were 
carried out by the method used with the variety Black Boscoop Giant. 
Spraying with Ethrel successfully promoted the separation of the fruits from the plants 
with the variety Blacksmith as well (Figs 1, 2). The difference between the control and the 
treated plants is even more expressed than in the case of the var ie ty Black Boscoop Giant. 
(Tabelle 2). The fruits dropped without strigs in both varieties. 
Table 2 
The effect of spraying with Ethrel on the dropping and hand shakability of fruits in the black currant 
variety Blacksmith 
Percentage of f r u i t s 
T rea tmen t d ropped -1- s h a k e n 
off 
Control 1 . 6 
Ethrel 480 ppm 98.7 
S.d. 5% 2.7 
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Fig. 2. Blacksmith black currant var ie ty sprayed with Ethrel solution of 480 ppm after 
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Red currant varieties. The bushes sprayed with Ethrel began to drop their fruits on the 
fourth day after the treatment. Harvesting began on the f i f th day wi th the variety Jonkheer 
van Tets , while — for technical reasons — only on the ninth day in the case of the "Hosszú-
fürtű piros". Each shoot was shaken for 10 seconds. The fruits dropped were graded into two 
groups, berries with strigs and without, respectively, and were weighed separately. The fruits 
left on the bushes were picked by hand. The results were expressed as a percentage of the total 
amount of yield (Table 3). 
Table 3 
The effect of spraying with Ethrel on dropping and shakability by hand of fruits in the red 
currant varieties 
V a r i e t y T r e a t m e n t 
P e r c e n t a g e p ropor t ion of f ru i t s d r o p p e d a n d shaken 
off t o t h e to t a l a m o u n t of y ie ld W i t h o u t 
s t r igs p e r 
W i t h s t r igs 
T o t a l 
W i t h o u t 
strigs W i t h strigs 
Jonkheer Control 56.1 21.7 34.4 0.63 
Ethrel 240 ppm 82.1 54.6 27.5 1.99 
Ethrel 480 ppm 98.9 87.6 11.3 7.73 
"Hosszúfürtű Control 12.2 11.4 0.8 13.21 
piros" Ethrel 240 ppm 83.5 75.8 7.7 9.88 
Ethrel 480 ppm 93.0 83.5 9.5 8.80 
The Ethrel treatment promoted the separation of the berries from the plants in the 
red currant varieties as well. Bushes sprayed with a solution of 480 ppm dropped practically 
all fruits when shaken by hand (Fig. 3, 4). In contrast with the black currant varieties a part 
of the berries dropped with their strigs on. In the variety Jonkheer van Tets the proportion 
of the fruits that dropped without strigs to those that dropped with their strigs on decidedly 
grew with an increased concentration of Ethrel, while with the red currant variety "Hosszú-
fiirtű piros" the opposite tendency was observed, though the differences were not significant 
(Table 3, Fig. 5). 
On some shoots the leaves turned yellow under the influence of Ethrel treatments. 
However, this phenomenon could no longer be observed at the end of August. At the t ime of 
harvesting a yellow colour also appeared on the floral axes. 
Although the experiments are far from being finished, Ethrel treatments already seem 
to be suitable for facilitating the harvesting operations of currants. If an appropriate form 
of bush is developed, the above mentioned treatment makes the full mechanization of fruit 
harvesting possible. From the point of v iew of simplifying the operation of shaking, the high 
cultivation method proved to be ideal (Fig. 6). It is a different problem what the regenerating 
ability of the plants will be like if branching takes place high above the ground, and whether 
the costs of producing grafts will not render production too expensive. 
The application of Ethrel demands quick harvesting carried out in time, otherwise a 
considerable proportion of the fruits drops, before the harvest. Thus, the labour capacity of 
harvesting should be taken in consideration by all means when the size of the area to be sprayed 
at a t ime is determined. The exact time when harvesting must b y all means be carried out 
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Fig. 4. Jonkheer v a n Tets red currant variety sprayed with Ethrel solution of 480 ppm after 
shaken 
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Fig. 5. Effect of spray ing with Ethre l on the red currant varieties. Percentage proportion 
of frui t s dropped and shaken off to the total amount of yield 
Fig. 6. Five-year-old B lack Boscoop Giant black currant plant grafted to Ribes aureum Golden 
С rootstock 
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after the treatment depends — naturally - on the ripeness of the fruits and the weather as 
well. 
The question of residue has not been cleared either, so the application of Ethrel is re-
stricted for the time being to experimental treatments. Although as far as it is known, Ethrel 
decomposes in the plant while free ethylene gas, chloride- and phosphate ions are released, 
still —• as all new chemicals — Ethrel should he used carefully. 
Acknowledgement. The authors are indebted to the Amchem Products Inc. (Ambler 
PA., U .S .A. ) for placing Ethrel free of charge at their disposal. 
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S E A S O N A L CHANGES OF ASSIMILATING S U R F A C E A N D CHLOROPHYLL CONTENT 
I N FESTUCETUM VAGINATAE A N D SECALETUM CULTUM COMMUNITIES 
Light penetrates the leaf surface of plants and enters the chloroplasts and within them 
the photosynthetic apparatus, where the chlorophyll molecules utilize the light energy in build-
ing up organic matters. The light energy uptake of plants is not totally independent of the 
size of the absorbing surface. Thus, from the point of v iew of plants and plant communities 
the assimilating surface and chlorophyll content per m2 area of the community are of great 
importance. According to GOLLEY (1965) these parts belong to the structural elements, while 
production to the funct ion of the community . 
Alany authors might be listed who dealt with the chlorophyll content of plant commu-
nities. Most of them studied the relation of chlorophyll content to production in native and 
m a n a g e d c o m m u n i t i e s . J u s t t o m e n t i o n a f e w o f t h e m : B R A Y ( 1 9 6 0 , 1 9 6 2 ) , GOLEEY ( 1 9 6 5 ) ,  
B L I S S ( 1 9 6 6 ) , PILÂT ( 1 9 6 7 ) s t u d i e d n a t i v e c o m m u n i t i e s w h i l e , BROUGHAM ( 1 9 6 0 ) , SESTÄK ( 1 9 6 6 )  
investigated the relation of chlorophyll content to production in cultivated plants. OVINGTON— 
LAWRENCE (1967) studied the changes of chlorophyll content during the vegetat ive period 
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in four ecosystems. ODUM et al. (1958) explained the role of chlorophyll in the process of pro-
duction under natural conditions. MEDINA—LIETH (1964) examined the relation of chlorophyll 
content and assimilating surface to production in native and managed communities. 
Relationship between chlorophyll content and production — though studied by many — 
has not been perfectly disclosed so far, therefore the study of the chlorophyll content is a timely 
subject even today, especially in those series of investigations which include production studies. 
In our investigations the changes of chlorophyll content and assimilating surface during 
the vegetat ive period were studied in two plant communities (Festucetum vaginatae danubiale 
and Secaletum cultum) pointing out the differences between the two communities growing 
under similar ecological conditions (cf. Simon—Orbán 1972). 
Simultaneously with the sample taking (1969), production studies were carried out in 
rye, the results of which could be compared with data on the chlorophyll content. 
The two communities can be characterized by the results obtained and the relationship 
between the two structural elements of the community examined. What changes are shown 
in the chlorophyll content and assimilating surface during the vegetat ive period? 
These are the data with which we should like to contribute to the study of the two eco-
systems; data characteristic of the communities and utilizable in further investigations. 
Description of the site. The Nature Conservation Area is located about 44 km south-
east of Budapest. The upper layer of its sandy soil contains calcium carbonate. The former 
drift-sand has already been bound by the poplars and junipers found on the area. The Natural 
Conservation Area is a good example of the succession of vegetat ion on a calciferous sandsoil. 
Communities developing during the succession of calciferous sand can be found side by side 
in a relatively small area. From the annual grass of Brometum tectorum to the community of 
lily of the valley and oak (Convallario-Quercetum) all stages of succession can be found. 
From the above a calciphilous perennial grassland community (Festucetum vaginatae 
danubiale) was chosen. This community is found on sand-hill tops or at dry places between 
sand-hills. Festuca vaginata prefers places where ground water is at a depth of more than 2 me-
tres, and the value of p H is between 7.3 and 8.4 (Soó 1965). P lant species growing on the se-
lected sample plot are presented in Table 1. 
Of these species Festuca vaginata occurred in the largest numbers on the sample plot. 
The other species, Koeleria glauca — though also growing in large masses — was considerably 
less than Festuca vaginata. In the sample square Bromus tectorum and Secale silvestre were 
found in the spring vegetation, while Potentilla arenaria, Galium verum, Euphorbia segueriana 
and Dianthus serotinus during the summer. Other plant species occurred but sporadically in 
the sample square. 
The other selected plant community was a rye (Secaletum cultum) stand. The rye stand 
was at a distance of about 2 kms from the perennial grass community , that is suff iciently close 
for considering the meteorological conditions (precipitation, temperature) identical. The rye 
was sown likewise into a sandsoil, however, there was an essential difference between the two 
sites in the water table. The water table of the rye stand was high (about 1 m). Since the me-
teorological conditions are identical, comparison can be made between the two communities. 
Sampling. We took a sample of each of the Festucetum vaginatae grassland and the rye 
stand every month in 1969 by cutting the plants on a quadratic spot of 1 m l In the grass com-
munity this spot had to be chosen in such a way as to obtain a cover characteristic of the whole 
community . With rye this did not cause any problem since the cover was rather uniform as a 
result of drilling. In the case of the Festucetum vaginatae community no sample was taken 
of the moss-lichen level, while in the rye stand the weed-plants were not taken into consideration 
as their quantity was negligible compared to the mass of rye. 
Grass- and rye samples cut were placed in plastic bags and delivered to a laboratory 
for further processing. In the laboratory the dry and completely withered parts were separated 
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Table 1 
List of plants ocourring from early spring to late autumn stage on the sample spot 
Festucetum vaginatae danubiale community 
Festuca vaginala Ephedra distachya 
Koeleria glauca Sedum hillebrandii 
Secale silvestre Astragalus varius 
Bromus tectorum Alyssum tortuosum 
Potentilla arenaria Syrenia сапа 
Eringium campestre Echinops ruthenicus 
Peucedanum arenarium Centaurea arenaria ssp. tauscheri 
Onosma arenaria Tragopogon floccosus 
Galium verum Egipactis atrorubens var. borbásii 
Euphorbia segueriana Dianthus diutinus 
Erysimum diffusum Linum hirsutum ssp. glabrescens 
Silene otites Equisetum ramosissimum 
Myosotis slricta Trigonella monspeliaca 
Medicago minima Alcanna tinctorica 
Seseli annuum Alyssum montanum ssp. gmelini 
Asperula cynanchyca Dianthus serotinus 
Helichrysum arenarium Colochicum arenarium 
f r o m those containing chlorophyll. Then the fresh weight of samples obtained from 1 m2 each 
w a s measured. From this fresh plant material aliquot samples of 1 g per each were taken for 
determining the chlorophyll content and assimilating surface. 
Since in the grass community various kinds of plants occurred in the 1 m2 sample, we 
endeavoured to take the 1 g samples proportionally to the weights of the different grasses. 
For chlorophyll determination the samples were processed within 24 hours in order to 
prevent the chlorophyll front a higher degree of decomposition. For the determination of the 
assimilating surface the samples were pressed and put aside until further processing. 
Determination of chlorophyll content. The determination of chlorophyll content was 
c a r r i e d out according t o t h e m e t h o d d e s c r i b e d b y KOSKI—FRENCH ( 1 9 5 1 ) a n d FRENCH ( 1 9 6 0 ) 
w i t h the aliquot samples used. 1 g samples were homogenized with some quartz in acetone 
containing MgC03, and the pigments extracted with toluol. MgC03 neutralizes the plant acids 
released. 
The solution obtained was centrifuged in order to sediment the f loat ing particles. The 
complete ly pure solut ion was diluted to 20 ml, but no column chromatography was applied 
a s i n t h e original m e t h o d described b y KOSKI—FRENCH ( 1 9 5 1 ) and FRENCH (1960) , i n s t e a d 
t h e solution obtained was diluted and spectrophotometrically treated. Determination was 
carried out with a Spektromom 202 spectrophotometer. Chlorophyll "a" was measured at 663 
n m , while, chlorophyll "b" at 645 nm, since their m a x i m u m light absorption falls within the 
a b o v e spectral ranges. B y means of extinction values measured in the spectrophotometer, 
if t h e molar extinction coefficient and mole weight are known, the amount of chlorophyll 
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"a -j- b" can be calculated. Calculations were made w i t h the method of SMITH—BENITEZ 
(1955) too, and the results were the same. Since the absorption maxima of the two chlorophylls 
are close to one another in the spectrum, their interaction was adjusted. 
From the extinction values obtained the chlorophyll "a + b" content of the 1 g samples 
was computed. The chlorophyll a + b contents of 1 m2 sample spots were obtained for Festu-
cetum vaginatae and rye b y multiplying the fresh weight wi th this value. Determinations were 
repeated with 3—5 samples, their mean value gave the results. 
Determination of assimilating surfaces. By the term: assimilating surface all parts con-
taining chlorophyll are implied. Thus, it differs from both the leaf area index (LAI) and the 
leaf area ratio (LAB), being in every case larger than either of them. (The leaf area index is the 
leaf area per unit land area, m2/m2, while the leaf area ratio is the leaf area per unit biomass, 
dm2/g, which are very intensely examined especially in cult ivated plants.) Assimilating surface 
determinations were carried out by MEDINA—LIETH (1964) in cultivated plants and plant 
communities. 
Many methods have been developed so far for surface determination, of which two in-
teresting ones should be mentioned here: Medina and Lieth who also measured the assimilat-
ing surface used a light planimeter, while KEMP (1960) elaborated a mathematical method of 
determining the surface of grasses: he calculated from their length and width. 
In the course of our investigations a photographic method was used in the case of sam-
ples from both communities. Plant parts contained in the 1 g samples were placed on photo 
paper in such a way as to prevent overlapping, and i l luminated. Having been developed and 
dried, the pictures of the individual plants were cut out of the paper and weighed with a torsion 
balance. At the same t ime pieces of known size were cut o u t of the photo paper and weighed 
with the torsion balance. In this way the surface of the individual plant parts could he calcul-
ated by means of a simple proportion. The surface values obtained were totalled, the flat parts 
multiplied by 2 and cylindrical parts by 3.14. Through this calculation the surfaces of the 1 g 
aliquot samples were obtained. 'Го obtain the assimilating surface of the plant material con-
tained in the 1 m2 sample, the value obtained for 1 g was multiplied by the fresh weight of the 
plant material contained in 1 m2. 
Chlorophyll "a -j- 6" content in the communities studied. Data on the chlorophyll content 
per unit surface of the plant communities are summed up in Table 2. A comparison between 
the two communities shows great differences in the values. This agrees with the observation 
of BRAY (1960) who found as many as twenty fo ld differences between the communities studied. 
The chlorophyll content determined for a land area un i t of 1 m2 depends on the density 
and height of the plant stand, BRAY (1960) found a close posit ive correlation between chloro-
phyll content and plant height, the extent of shading, age of plants (ODUM 1959), etc. With 
all this taken into consideration it is evident that there are fundamental differences between the 
two communities. The density of the rye s tand was much higher than that of the natural per-
ennial grass community where 40—50 per cent of the sand surface was uncovered. There were 
considerable differences in the height of p lants too, since the rye grows more than one metre 
high during the vegetative period, while the grass community hardly reaches half a meter of 
height. 
At the time the two communities at ta in maximum chlorophyll content, the difference 
between them is 2.6-fold. 
When plotting the data (Fig. 1 and 2), the change of the chlorophyll content during the 
vegetat ive period becomes conspicuous. A similar phenomenon was observed b y OVINGTON— 
LAWRENCE (1967) in prairie-, savanna-, maize field- and oak-forest ecosystems. 
Our measurements gave maximum curves, in both cases where the max ima were in 
different parts of the vegetat ive period. In the case of rye the maximum value was in May 
(in 1969 it was 1178 mg/m2) . The increase before and decrease after the m a x i m u m was very 
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Table 2 
Data on chlorophyll "a -j- 6", assimilating surface and production in saniples taken once a month 
1 2 3 4 5 6 j 7 8 9 
Secaletum IV 157.132 1.75 0 . 0 1 1 0.92 37.50 50.00 902.75 952.75 
cultum V 1178.010 3.59 0.032 1.50 235.00 305.00 1089.00 1394.00 
VI 465.896 1.87 0.024 1.32 461.50 512.72 630.75 1143.50 
VII — — — — 61.00 682.50 501.00 1183.50 
VIII — — - — 20.00 25.00 515.00 540.00 
p h y t o m a s s d a t a of 1968 
Festucetum IV 34.508 0.185 0.020 1.14 50.375 77.625 1634.125 1711.750 
vaginatae v 290.156 0.538 0.052 3.02 68.875 170.000 2527.125 2697.125 
VI 438.675 0.933 0.044 2.90 32.875 175.875 2180.250 2356.125 
VII — — — 48.750 179.625 1630.750 1810.375 
VIII 241.682 0.651 0.036 2.91 32.125 109.250 970.875 1080.125 
IX 182.233 0.391 0.044 3.10 97.500 224.125 1159.500 1383.625 
The data of the table: (1) months, (2) chlorophyll „a -j- b" mg/m2, (3) assimilating surface 
m2/m2, (4) chlorophyll/assimilating surface mg/cm 2 , (5) chlorophyll concentration mg/g, (6) dry 
weight of above-ground plant material g/m2, (7) dry weight of above-ground living + dead ma-
terial g/m2 , (8) dry weight of root g/m2, (9) dry weight of total material g m2. Production data of 
the grass community in 1968. 
rapid. The rapid increase can be attributed to the fact that in April—May rye displays a sudde-
vertical elongation, develops its fertile shoot. This sudden growth involves an increase in the 
assimilating surface and the above-ground biomass. After the maximum has been reached a 
rapid decrease can be observed in the chlorophyll content. This is caused by the fact that by 
the end of June the rye becomes mature, and as the plant parts become successively yellow, 
the chlorophyll content gradually decreases. When extending the curve we can see that by 
the end of June the chlorophyll content reaches zero. 
W i t h the open perennial grass communi ty the m a x i m u m appears a m o n t h later, its 
value is 438 mg/m2. In this case the situation is more complicated, as here more than one kind 
of plants occur on the 1 m 2 sample spot, which have different chlorophyll contents; one species 
contains more, the other less chlorophyll. These values appear totalled, and the maxima ob-
tained are not as high as wi th the rye stand, because the chlorophyll content of plants which 
are in different phases of development is lost during the sampling, so the values are equalized. 
E.g.: During the vegetat ive period beside the perennial Festuca vaginala and Koeleria glauca 
— which are present throughout the whole year — other species appear in different periods. 
The result is shown in the shape of the curve, as the rapid increase of chlorophyll content in 
spring is probably caused by the presence of annual plants. After the m a x i m u m the change 
is presumably determined by the Festuca vaginata, which occurs in the largest masses in this 
place and reaches full development by this time. It is probable that the chlorophyll content 
in the Festucetum vaginatae community never falls to zero, but there are l ikely to be great 
differences in the act iv i ty of the chlorophyll. 
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Fig. 1. Changes in the chlorophyll content (1) and assimilating surface (2) of rye s tand during 
the period of investigation. Abscissa: months , "a" ordinate: chlorophyll "a -f- b " content 
mg/m2 , "b" ordinate: assimilating surface m2 /m2 
Fig. 2. Changes in the chlorophyll content (1) and assimilating surface (2) of Festucetum 
vaginatae community during the period of investigation. Abscissa: months, "a" ordinate: 
chlorophyll "a -)- b" content mg/m'2, "b" ordinate: assimilating surface m 2 /m 2 
We calculated the chlorophyll concentration for 1 g leaf. The changes shown by this 
value during the vegetative period differ from those shown by the chlorophyll content per 
1 m2 area. At the beginning of the vegetative period, in April—May, the chlorophyll content 
in 1 g leaf increases considerably. In the case of Festucetum vaginatae the chlorophyll content 
in 1 g leaf at the time it reaches maximum in May is twice as high as in the rye s tand, which 
has its max imum in the same month. After the maximum less changes occur in the chlorophyll 
concentration. The data on the chlorophyll concentration are shown in Table 2 while its monthly 
changes are shown in Fig. 4. 
Changes in the assimilating surface. The monthly changes in the assimilating surface are 
shown in Fig. 1 and 2, while their data are shown in Table 2. 
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Similarly to the chlorophyll content , here too, there are great differences between the 
two communities. The assimilating surface too — like the chlorophyll content - probably 
varies from species to species, and thus the assimilating surfaces of the communities are pos-
s ibly also different and characteristic of the community. 
When comparing the maxima we f ind that the va lue of the rye stand is 3.5 m2/m2, while 
that of the Festucetum vaginatae communi ty is not even as high as 1 m2/m2 when reaching maxi-
m u m in June. 
Although so far authors have referred to the leaf area index when suggesting that chang-
es in the leaf surface depend on the t y p e of plant, s tand density, water- and nutrient supply 
(P, K , N) and light (DONALD 1963, BLACKMAN 1968, NICHIPOROVICH 1968), we think that this 
s tatement is true in the case of the assimilating surface too, although investigations in this 
respect have not been made. It can be clearly seen, however , that the assimilating surfaces of 
p lant species are different and also change in time. In our investigations the assimilating sur-
face of the rye stand was found to be much larger than that of the less dense perennial sand 
grassland. The rye s tand reaches its m a x i m u m assimilating surface in May (in 1969 3.5 m2 /m2 
was measured at that time). From the values of the samples taken in April to the maximum the 
increase is rapid: f rom the value of 1.75 m2/m2 the assimilating surface increases twice as much. 
The increase of the assimilating surface can be explained in the same way as that of the chloro-
phyl l content. 
In the case of Festucetum vaginatae communities the maximum value can be found in 
samples taken in June , thus the difference between the two ecosystems is shown here too. The 
max imum assimilating surface of the grassland was 0 .933 m2/m2, 3.7-times less than in the 
managed community. 
Chlorophyll "a -f- b" content per 1 cm2 assimilating surface. In the course of autoecological 
studies this value is used for characterizing the plant species chosen (WHITTAKER— GARFINE 
1962). 
It is worth examining how this value changes in the different plant communities. If 
the chlorophyll contents determined monthly are divided by the assimilating surface (cm2), 
the chlorophyll content belonging to 1 cm2 assimilating surface is obtained. This value is the 
distribution of the chlorophyll content over the assimilating surface of the community. Of 
course, this does not mean a two-dimension distribution, but the amount of chlorophyll related 
to 1 cm2 assimilating surface of the community. Thus, the ratio of chlorophyll/assimilating 
surface is characteristic of the whole plant community, a value formed by the joint effect of 
the different plants in the community and by the ecological factors influencing the given com-
munity . 
The ratio of chlorophyll/assimilating surface shows changes during the vegetative period 
(Table 2, Fig. 3). W h e n comparing the values obtained in the case of the rye stand on the one 
hand, and Festucetum vaginatae communities on the other, we find that on the large assimilat-
ing surface of the rye stand the chlorophyll pigments are distributed on a larger area. Chloro-
phyll content per 1 cm2 ranges from 0.011 to 0.032 mg in the rye stand and from 0.020 to 0.052 
mg in the grass community during the vegetative period. These changes in the chlorophyll 
content and assimilating surface are caused by changes occurring during the vegetative period. 
Relationship between chlorophyll content and assimilating surface. W e tried to f ind an 
adequate correlation between the two characteristic structural values of the two communities. 
The correlation coeff ic ient between the values of chlorophyll content and assimilating surface 
is -)- 0.90, which is a very high value. This value means tha t there is a linear correlation between 
the chlorophyll content and the assimilating surface: the chlorophyll content changes to the 
same degree as the assimilating surface. The data of l ioth communities were used simultaneously 
when calculating the correlation. The correlation calculations were carried out on the basis 
o f t h e m e t h o d o f S V Á B ( 1 9 6 7 ) . 
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Production results. The production data of the communities we studied were determined 
by KOVÁCS—LÁNG —SZABÓ (1971). In the Festucetum vaginatae community the production 
studies were carried out in 1968, in the rye stand the samples for measuring the phytomass 
were taken simultaneously with the chlorophyll sampling, in 1969. The phytomass data of the 
two communities are shown in Table 2. The Festucetum vaginatae data are only of informative 
mg/cm 1 
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Fig. 3. Changes in the ratio of chlorophyll to assimilating surface during the period of inves-
tigation in the case of rye stand (1) and Festucetum vaginatae community (2). Abscissa: months, 
ordinate: chlorophyll/assimilating surface mg/cm2 
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Fig. 4. Changes in the chlorophyll concentration during the period of investigation in the 
case of rye stand (1) and Festucetum vaginatae community (2). Abscisse: months, ordinate: 
chlorophyll concentration ing/g 
character, as the samples were taken a year earlier. In the case of the rye s tand a comparison 
can be made between the chlorophyll content and production. 
Many researchers have dealt with the chlorophyll content of communities. It has been 
pointed out that the chlorophyll content is different in the various communities and increases 
with the age of the succession stage of the communities from meadows to forests (BRAY 1960). 
From the data of all the communities examined the range of values wi th in which chloro-
phyll content per 1 m2 land area varies in the different plant communities was determined. 
According to the values determined for chlorophyll "a" the chlorophyll content per 1 m2 
ranges between 0.1 and 13.3 g/m2; in native terrestrial and aquatic communities (ODUM et al. 
1958) 0.1—3.0 g/m2; at more productive sites, in a Typha marsh BRAY (1960) obtained a value 
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of 4.6 g/m-', while with Populus tremuloides 5.9 g/m2; ARUGA—MONSI (1963) found the highest 
value in the case of evergreen gallery forests: 13.3 g/m2. Our own data agree wi th the above 
range of values. 
Most researchers examined the chlorophyll content from the point of view of its relation-
ship to the production of the plant or of the community. BRAY (1960, 1962) pointed out a 
close correlation between chlorophyll "a -)- b" content and above-ground dry weight in her-
baceous vegetations and suggested using the chlorophyll content as an index in production 
calculations. This method has already been used by hydrobotanists, and ODUM (1959) consider-
ed it useful in certain cases of terrestrial ecosystems too. Later correlations turned out to be 
Fig. 5. Changes of phytomass and chlorophyll content in a rye stand during the period of 
investigation. (1) chlorophyll content, (2) above-ground living phytomass, (3) above-ground 
total phytomass, (4) root, (5) total phytomass. Abscissa: months , "a" ordinate: chlorophyll 
content mg/m 2 , "b" ordinate: phytomass dry weight g/m2 
not so close in every case (e.g. BLISS 1966). Others pointed out that the correlation between 
chlorophyll and production existed only in certain part of the vegetative period, when the 
ecological factors are optimal for the plant community (PILÂT 1967). 
When studying the chlorophyll- and production data of the rye stand we can see that 
at the beginning of the vegetat ive period production increases parallel with the increase in the 
chlorophyll content (Fig. 5). In our opinion it is in this period that the relationship between 
production and chlorophyll content should be studied by taking samples at shorter intervals. 
Assimilating surfaces were determined by MEDINA—LIETH (1964) in cult ivated plants 
and in two plant communities. They found no correlation between assimilating surface and pro-
duction, except when dividing the chlorophyll content (ing) by the assimilating surface (in m2). 
Thus, the assimilating surface shows different trends from the leaf area index, and we think 
it expresses the relation of chlorophyll content and surface all the more. 
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It should be mentioned that the relation of leaf surface to production depends on how 
much the leaf surface can utilize of the light received. This depends on the position of the leaf 
and the incidence of the sunshine. This m a y be true in the case of the assimilating surface too. 
Several authors use a correction when calculating the useful surface (BROUGHAM 1960, GOLLEY 
1965, KUROIWA 1968). This correction m a y really be valuable when daily examinations are 
performed with a single plant or with the population of a species, or when artificial illumination 
is employed. When, however, investigations are carried on by monthly sample taking, and plant 
communities are considered, the use of this correction has — in our opinion — no meaning, 
especially when cloudy and sunny days alternate on the given area, as e.g. in our case. 
To the best of our knowledge the chlorophyll content per 1 cm2 assimilating surface of 
plant communities has not been investigated so far. The ratio of chlorophyll/assimilating sur-
face is — in our opinion— characteristic of the whole community , a value formed by the joint 
effect of all plants contained in the community , and by the totality of ecological factors in-
fluencing the community in a given period. It is supposed, thus, that each community has a 
value which shows changes according to the ecological factors, but is characteristic of the com-
munity or ecosystem. 
* 
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E F F E C T O F F O B M A M I D E A N D D I M E T H Y L - F O B M A M I D E ON G E B M I N A T I O N 
From the direction of the galactic centre, where the Sagittarius configurat ion lies, 
besides carbon monoxide- and methyl-alcohol molecules belonging to the interstellar nebulae, 
formamide too was registered by the West-Virginian (USA) Green Bank National Observatory 
of Badioastronomy (Föld és Eg, 1971). 
It is known that formamide — or formic amide — is an excel lent solvent of polar nature, 
w i th an increasing industrial importance (FODOR 1960). 
From a biological point of view it is an important fact that formamide can be used for 
the direct synthesis of complicated heterocycles; e.g. the simplest in vitro synthes is of purine, 
this important basic skeleton of nucleic acids, was also effected from this molecule in a closed 
sys tem at 200 °C (BREDERECK—ULMER—WALDMANN 1956). ( In v ivo this process might have 
taken place in a similar way during the history of the earth!) Xanthene , the basic compound 
of plant alkaloids that has a purine skeleton, could be synthetized from formamide in a similar 
w a y ( B R E D E R E C K 1 9 5 7 ) . 
In possession of the above important and generally known facts we tried to f ind out 
the extent of the phytotoxic action of formamide by germination tests well-proved in experi-
ments carried out so far. Beside formamide we also examined some structural analogues such 
as dimethyl-formamide (a solvent able to dissolve macromolecules), formaldehyde, ethylalcohol 
and - as a control water. 
Beans and wheats of high germinating abil ity were used as test plants. The seeds were 
placed in Petri dishes in 4 x 1 0 0 replications and germinated at 20 °C in the dark. The seeds 
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were irrigated with 1, 5 and 10 per cent aqueous solutions of the compounds used. From the 
analysis of germinating power and -percentage the following conclusions were drawn (Table 1). 
The simple structured compounds used are toxic especially at concentrations of 5 and 
10 per cent. At such concentrations the germination power decreases and germination is pro-
tracted. The germinated seedlings showed no abnormality. Of the solvents generally known 
Table 1 
Phytoloxic action of some polar solvent on germination in wheat and bean 
N a m e of t h e compound T e s t p l a n t Concen t r a t i on 
used % 
G e r m i n a t i o n 
pe rcen t age 
water bean 95 
wheat 95 
ethylalcohol bean 1 80 
5 0 
wheat 1 94 
5 63 
10 0 
formaldehyde bean 1 92 
5 0 
wheat 1 20 
5 0 
formamide bean 1 95 ! 
5 68 ! 
10 0 
wheat 1 95 ! 
5 83 ! 
10 0 
dimethyl-formamide bean 1 9 3 ! 
5 5 
10 0 
wheat 1 95 ! 
5 0 
to have a high polarity ethylalcohol and formaldehyde are the most toxic. Formamide is not 
toxic either to mono- or to dicotyledons at a concentration of 1 per cent, and even at a 5 per 
cent concentration it is only slightly toxic ! However, at a concentration of 10 per cent even this 
compound renders germination impossible. Dimethyl-formamide, a dimethyl derivative, the 
structural analogue of formamide is also only slightly toxic. 
Thus, it was found that the simple structured organic compounds examined were highly 
toxic at concentrations of 5 and 10 per cent, while the 1 per cent formamide was considered 
indifferent from a plant physiological point of view. This is an important fact, as formamide 
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can be used to solve thermosensitive compounds not readily dissolved in water, mainly hor-
mones or homone-like substances of high biological effect. It mostly has a chemical indifference 
too, compounds can be dissolved in it without decomposing. 
It is probable that formamide is one of the most essential molecules of biologically im-
portant compounds generally occurring in nature. 
* 
Prepared at the Institute of Agrobotany, Tápiószele. 
L . G Y . SZABÓ 
R E F E R E N C E S 
BREDERECK, II. (1957): Synthesen in der Purin und Pyrimidinreihe. A. Stoll-Festschrift. Birk-
häuser, Basel, 637—661.  
B R E D E R E C K , H . — U L M E R , H . — W A L D M A N N , H . ( 1 9 5 6 ) : P u r i n a u s F o r m a m i d . C h e m . B e r . , 
8 9 , 1 2 . 
FODOR, G. (1960): Szerves kémia (Organic chemistry). Tankönyvkiadó, Budapest. 
Föld és Eg (1971): Ujabban felfedezett csillagközi molekulák (Recent ly discovered interstellar 
molecules). 6, 174. 
SYMBOLS OF V I R U S A N D MYCOPLASMA CRYPTOGRAMS* 
Many new results have been obtained in the course of investigations on plant viruses 
and mycoplasmas in the past several years. The rapid increase in the number of viruses and 
mycoplasmas is especially remarkable. E.g. the publication entitled Plant Virus Names (edited 
by MARTYN 1968) issued by the Commonwealth Mycologieal Institute, Kew, Surrey (England) 
in 1968 enlists more than 600 virus names (including mycoplasmas). The first supplement of 
the publication which contains further viruses and mycoplasmas described between 1968 and 
1970 enlists the names of nearly 100 recently described viruses and mycoplasmas (cf. MARTYN 
1971). The characteristics of the viruses and mycoplasmas described earlier and recently can be 
memorized with increasing difficulties owing to their large numbers. The decision of the I X t h 
International Congress for Microbiology by which the Cryptogram Subcommittee has been 
brought into existence is, therefore, especially welcome. The Cryptogram Subcommittee con-
sists of seven members wi th J. A. Gibbs, Rothamsted Experimental Station, Harpenden, 
Herts (England) virologist as Chairman. The Cryptogram Subcommittee was aimed at supple-
menting the existing popular English virus names with cryptograms (for example, R / l : 2/5 : 
: E / E : S/* for tobacco mosaic virus), thus giving information on the most essential characteris-
tics of viruses. The cryptograms contain four pairs of symbols representing the following char-
acteristics**: 
1st pair. Type of nucleid acid/Strandedness of nucleic acid 
Symbols for type of nucleic acid 
R = RNA 
D = D N A 
Symbols for strandedness 
* Authors are requested by the Editorial Office of Acta Agronomica Acad. Sei. Hung, 
to complete their papers on viruses and mycoplasmas with cryptograms. 
** Considering that at present the cryptograms elaborated by GIBBS (1968) and those 
modified by LAPIERRE— SPIRE (1969) are equally in use, we list both Gibbs' and Lapierre— 
Spire's symbols when explaining the individual symbols. 
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1 = single-stranded 
2 = double-stranded 
2nd pair. Molecular weight of nucleic acid (in millions)/Percentage of nucleic acid in infective 
particles 
3rd pair. Outline of particle/Outline of "nucleocapsid" (the nucleic acid plus the protein most 
closely in contact with it) 
Symbols for both properties according to GIBBS (1968) 
S = essentially spherical 
E = elongated with parallel sides, ends not rounded 
U = elongated with parallel sides, end(s) rounded 
X = complex or none of above 
Symbols for both properties modified according to LAPIERRE— SPIRE (1969) 
M = external membrane 
U = elongated particles 
В = bacilliform particles 
S = more or less spherical particles 
0 = no external membrane 
H = helical structure 
1 = cubic symmetry 
MU = external membrane, elongated particles, at least one end rounded 
ME = external membrane, elongated particles, ends not rounded 
MS = external membrane, spherical particles 
4th pair. Kinds of host infected Kinds of vector 
Symbols for kinds of host 
A = Actinoinycete 
В = Bacterium 
AB = Blue alga 
F = Fungus 
I = Invertebrate 
S = Seed plant 
V = Vertebrate 
Symbols for kinds of vector 
Ac = Mite and tick (Acarina, Arachnida) 
Al = White-f ly (Aleyrodidae, Hemiptera, Insecta) 
Ap = Aphid (Aphididae, Hemiptera, Insecta) 
Au = Leaf-, plant-, or tree-hopper (Auchenorrhyncha, Hemiptera) 
CC = Mealy-bug (Coccidae, Hemiptera) 
CI = Beetle (Coleoptera, Insecta) 
Di = Fly and mosquito (Diptera, Insecta) 
Fu = Fungus (Chytridiales and Plasmodiophorales, Fungi) 
Gy = Mirid, Piesmid, or Tingid bug (Gymnocerata, Hemiptera) 
N = Nematode (Xemaloda) 
Ps = Psyllid (Psyllidae, Hemiptera) 
Si = Flea (Siphonaptera, Insecta) 
Th = Thrips (Thysanoptera, Insecta) 
Ve = Vectors known but none of above 
О = Spread without vectors 
Symbols for all pairs 
* = Property of the virus is not known 
( ) = Enclosed information is doubtful or unconfirmed 
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Certain properties of mycoplasmas which cause the yellow type diseases discovered some 
f ive years ago and are partly similar to, partly different from the viruses, as to some of their 
properties can also be characterized with cryptograms. Although it must be mentioned here 
that the cryptogram symbols elaborated for the viruses require certain modifications in the 
case of the mycoplasmas, first of all in the 1st, 2nd and 3rd pairs. The 4th pair of the crypto-
grams (kinds of host infected/kinds of vector) are however, suitable for the characterization 
of mycoplasmas. Properties symbolized in the 1st, 2nd and 3rd cryptogram pairs are hardly 
— if at all known in the case of mycoplasmas (see type of nucleic acid in the 1st pair). According 
to our present knowledge only the properties symbolized in the 4th pair of cryptograms are 
suitable for the characterization of mycoplasmas (for example, * * : */* : * * : S,I Au for aster 
yellows mycoplasma, cf. GiBBS 1968). 
Thus, the cryptograms contain the most essential characteristics known so far of viruses 
and mycoplasmas. Cryptograms containing information are of especially great importance in 
publications. The information has a significance mainly for those who have not dealt with the 
virus- or mycoplasma pathogen discussed in the given paper, so their knowledge of the proper-
ties of these pathogens is deficient. In scientific papers cryptograms had better be presented 
in brackets with the first mentioning of viruses or mycoplasmas. E.g.: "For studies on the virus-
host relationship two strains of potato virus X ( R / l : */6 : E /E : S/ (Fu): cf. GIBBS 1968) were 
also included." Or "For studies on the virus-host relationship two strains of potato virus X 
( R / l : 2.4/6 : O/H : S/(Fu); LAPIERRE— SPIRE 1969) were also included": 
Cryptograms of viruses and mycoplasmas can be found in publications by GIBBS (1968, 
i n : M A R T Y N 1 9 6 8 , 1 9 7 1 ) , G I B B S ( 1 9 6 9 ) , L A P I E R R E — S P I R E ( 1 9 6 9 ) , A N O N Y M O U S ( 1 9 7 0 ) , G I B B S 
et al. (1970, in: Description of Plant Viruses) and HORVÁTH (1972). The latter publication con-
tains the Hungarian equivalents of the popular English names of viruses and mycoplasmas. 
* 
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WINTER B A R L E Y U 259 
Taxonomical place: Hordeum vulgare L. convar. vulgare Msf. var. parallellum Körn. (MANSFELD 
1950). 
Origin: obtained by crossing the naked barley with the variety Mezőhegyesi 68. 
Beginning of breeding: in Hortobágy, continued from 1951 at Törökbálint, then maintained 
from 1963 at Karcag. 
Breeder: Károly Udvaros (deceased). 
State qualification: previously certified variety (1963). 
General characterization : irregularly six-rowed barley, with good winter-hardiness, early ripen-
ing and good productivity. 
Morphological description : 
Bool system: vigorous deep penetrating 
Shoot system: with its rapid early development and stooling forms a thick stand. Leaves 
(shoots) of y o u n g plants prostrate in autumn. 
Stem : 97.4 cm long on an average (ranging between 73 and 109 cm). Satisfactory stability 
(value: 4.3; 5 = perfectly stable); nodes cylindrical. 
Foliage: broad, short, dark-green, linear-lanceolate leaves. 
Ear: irregularly six-rowed, bending, medium long, with closely set grains; aristae of 
purplish red colour. With a normal sowing ear number per m- ranges from 300 
to 436. 
Caryopsis: large, full; thousand-grain-weight 40 — 45 g (ranges between 36 and 48 g); 
hl-weight 63—64 kg. Ratio of ear/straw: 1.2—2. Digestible protein content of 
grains is 7 .5—9.4 per cent. 
Biological characters 
Germination: cardinal points: minimum 3.2 °C, opt imum 20 °C, maximum 35 °C 
(MÁNDY 1966). 
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Vegetation period: from sowing to ripeness 257—274 days (HORVÁTH 1963, PIACSEK 
1966). 
Development : growth vigour good. The earliest Hungarian barley variety. It ripens 
3—4 days earlier than the early variety Beta 40. Early development (MÁNDY 
1 9 6 7 ) . 
Winter hardiness : fairly good, similar to the variety Lédeci Beta. 
Resistance to diseases: moderately resistant to powdery mildew, resistant to smut 
( P I A C S E K 1 9 6 6 ) . 
Demands on farm technology : 
Sowing: the optimum time of sowing is the first decade of October (MÁNDY 1968). 
Seed requirement- 2—2.5 million germs per cad. hold (1 cad. hold = 1.422 acres). 
Soil: it is not particular about soils but loess soils of high nutrient content are favourable. 
Productivity : grain yield 14—20 q/cad. hold, straw yield 24—39 q/cad. hold (HORVÁTH 
1 9 6 3 , P I A C S E K 1 9 6 6 ) . 
Growing district: centra] and northern part of the Great Hungarian Plain. 
* 
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FORUM 
T H E GENETICAL RELATIONS OF PREFORMATION A N D E P I G E N E S I S 
History 
The idea that the adult characters and shapes of a living organism are already prese/nt 
in the gametes in a smaller form (preformation) arose in the 17th and 18th centuries. The pre-
formationists maintained that during embryonic development this miniature organism would 
grow to reach full size. The preformation theory had two principal trends. The animalculists 
(Leeuwenhoek, Hamm, Spallanzani, Hartsacker and Swaminerdam) held that the t iny living 
organism was to be found in the sperm, and tha t after obtaining nutrient in the o v u m due to 
fertilization it would begin to grow. The ovists (Malpighi, Haller and Leibnitz), however, assum-
ed that the miniature organism was to be found in the egg. 
In the middle of the 18th century new ideas sprang up in opposit ion to the preformation-
ists' views. The epigeneticians (Wolff , Baer and Driesch) denied preformationism. They main-
tained that the egg cell was an undifferentiated mass without structure from which a differen-
tiated individual possessing a complex structure and various funct ions would develop in the 
course of ontogenesis (epigenesis). They also held that there was no predetermination. In con-
trast to the preformationists' v iew they thought the appearance of a new feature to be possible. 
The idea of preformation is much more unequivocal than tha t of epigenesis. This might 
perhaps account for the fact that over the past decades a number of researchers have tried to 
define the idea of epigenesis. 
Definit ions 
According to WADDINGTON (1960) the "epigenetic s y s t e m " is "the sequence of 
causal processes which bring about the development of the fertilized zygote into the adult 
capable of reproduction". The "epigenetic m o m e n t u m " has an important role in the processes 
of ontogenesis. WADDINGTON (1947) illustrates his idea by a ball rolling down in A sys tem of 
valleys which he describes as "epigenetic landscape". 
While analysing developmental processes GOLDSCHMIDT (1955) came to the conclusion 
that without the idea of "epigenetic momentum" described by Waddington ". . . it is difficult 
to understand the genetic control of development . . .". 
A number of researchers define the term "epigenesis", and "epigenetic" as a formation 
of a new individual structure guided by an inherited development system (JEPSEN—MAYR— 
SIMPSON 1949); that is the process of development; or as the interaction of genetic factors 
during development (MAYR 1963). According to SINNOTT—DUNN—DOBZHANSKY (1958) "epi-
genesis is the descriptive term applied to the succession of changes b y which the organism passes 
through stages, more or less distinct from each other, in which new parts appear which were 
not preformed". 
The above mentioned definitions of epigenesis are ambiguous because there are no sharp 
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distinctions between the genetic and non-genetic processes of development. A new feature, 
which has not been preformed, can be formed as a result of mutation. A mutational change, 
however, can preform the formation of this new feature in further progenies. 
NANNEY (1958) distinguishes two types in the cellular control system: one ensuring 
the replication of the template, in other words, the "genetic system" while the other is a sys tem 
regulating the expression of specificities and playing an important part in the developmental 
processes. Nanney terms this as "epigenetic system". N a n n e y maintains tha t mutual exclusion 
and simultaneous expression are two important characteristics of the epigenetic system which 
can occur not only in the cytoplasm but also in the nucleus. 
ELSASSER (1962) does not reduce the biological laws to a special l imiting case of physical 
processes, but he holds that ". . . physical laws may be thought of as a l imiting case of organis-
mic laws." "It is convenient to have a term for those aspects of organismic laws that cannot be 
reduced to pure physics; we shall call these components epigenetic". He uses the term "epi-
genetic" instead of the former word "biotonic" (1962). Elsasser uses the term "epigenetic" 
to denote the organismic laws that cannot be deduced from physics. 
In ELSASSER'S (1958) view embryonic development is chiefly regulated by biotonic laws. 
Thus morphogenesis, according to the above given definit ion, is an epigenetic process since 
these laws cannot be reduced to pure physics. On the basis of the preformationists' concept 
the information content of the fertilized egg is equal to that of the adult. Here the assumption 
should, however, be made that the storage of information is complete. Since in living organisms 
physical predictability is missing, thus the storage of information cannot be complete either 
(ELSASSER 1962). According to Elsasser's epigenetic v i ew the fertilized egg does not contain 
the complete information content of an adult individual. 
RAVEN (1961) criticizes the introduction of Elsasser's biotonic laws by saying tha t 
". . . it is very diff icult to see the difference between Elsasser's 'biotonic laws' and Driesch's 
Ganzheitskausalität." Raven holds that during morphogenesis the organisms obtain a large 
amount of irrelevant information from the environments. He maintains tha t there is a specific 
information which is conveyed from generation to generation through the gametes. This is pre-
sent in the zygote as well as in the adult organism. In an adult, however, the redundancy fac-
tor is higher than in the egg. If all the factors are considered, the information content of an 
adult is higher than that of an egg. (This means epigenesis.) 
Commentary 
Researchers do not use the term of information unequivocally in each case. In a statis-
tical sense the degree of disorder can be expressed quantitatively by the information content. 
In this sense the degree of organization increases during the ontogenesis; this should bring 
about a decrease in the information content. If the information content rose it would go beyond 
the imagination that organization can appear during the ontogenesis. 
If the term "information" is meant to be a certain "message" or program, the specific 
or genetic information must be regarded as a program tape which directs the operation of the 
system. In this case this "program" is present in each cell of the adult (in somatic cells and 
zygote, too). 
It has been demonstrated that the whole organism can be regenerated from a single so-
m a t i c c e l l ( B U T E N K O — Y A K O V L E V A 1 9 6 2 , S T E W A R D et al. 1 9 5 8 ) . 
On the basis of what has been discussed above it can be concluded that the term "pre-
formation" denotes the determination of processes and features while "epigenesis" is used to 
term non-predetermined processes and features regulated by the momentary changes of ex-
ternal and internal factors. 
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The phenotype of organisms is the result of the joint influence of genetical and environ-
mental factors. However, the genotype does not determine a concrete phenotype but a certain 
range of the possibilities of the phenotype concerned. Thus the genotype of organisms deter-
mines their reaction spectrum (norm of reaction). But it is the environmental influences that 
determine which particular phenotypical process should take place within a given reaction 
spectrum (range of reaction). 
So the process of ontogenesis is regulated by two fundamental mechanisms: one is the 
so-called preformational mechanism, or to use a better term, determinative mechanism which 
determines ("'preforms") the possibilities of the phenotype, that is, the reaction spectrum of 
organisms. (Nanney's "genetic system"?) 
Within the reaction spectrum a concrete phenotype (that is, the actual expression of a 
certain possibility) is realized by the epigenetic mechanism, or, to use a more exact term, the 
realizer mechanism. (Nanney's "epigenetic system"?) 
The determinative mechanism corresponds to the genetic information (program) coded 
in the genetic material (e.g. DNA), namely, it is the genotype. The determinative mechanism 
can be changed by mutation, chromosome aberration, crossing over, position effect, and by the 
transfer of chromosomes, episomes, DNA (transformation). 
The realizer mechanism accomplishes the expression of the genetic program determined 
by the genetic material. The primary genetic information content does not change if the realizer 
mechanism is modified (e.g. modification, homeostasis, phenocopy). The realizer mechanism 
includes replication, transcription, translation, genetic and physiological regulation systems. 
The ontogenesis is guided by the determinative mechanism. The operation of the realizer 
mechanism also depends 011 the determinative mechanism. Both mechanisms operate simulta-
neously in the process of growth, differentiation and organization. That is why the process of 
ontogenesis cannot simply be considered as an "epigenetic" process. Thus "epigenetic" factors 
cannot serve as decisive arguments for the explanation of an individual's development. All 
in all we cannot become familiar with the so far unknown factors of morphogenesis if we try 
to use an obscure idea (epigenesis). 
Not only multicellular but unicellular organisms too have a determinative and realizer 
mechanism. Viruses are an exception which have no complete realizer mechanism but do have 
a determinative mechanism. (They are not living organisms.) Viruses use the realizer mecha-
nism of the host cells at their multiplication. The combination of the determinative and the 
realizer mechanism was an important step in the origin of life. There seems to be an outspoken 
preference for referring to the presently unexplored processes of development, differentiation 
and ontogenesis as "epigenetic processes". Studying the processes of ontogenesis it is a better 
basis for research to adopt the terms determinative and realizer mechanisms. In studying 
ontogenesis, the unknown parts and laws of the processes of determination and realization 
should be examined. And as far as the term "epigenesis" is concerned, it would be desirable to 
put this obscure and ambigous word into a museum. 
E . I . K O V Á C S 
Department of Evolution and Genetics, 
Eötvös Loránd University, 
Budapest 
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A R E T H E E X P E R I M E N T A L T E C H N I Q U E S U S E D B Y GY. B O R K A A N D K. B O R K A 
A P P R O P R I A T E ? 
My overall impression is tha t the manuscript of the above paper reads as though it 
might have been wri t ten some ten or more years ago, rather than in 1971. This impression w a s 
shaped by a consideration of the nature of many of the experimental techniques used and also 
of the concepts discussed. 
With regard t o the techniques used, I found the t w o references g iven on the method of 
transpiration measurement to be inadequate. The f irst (BORKA 1967) is to a Ph. D. thesis a n d 
so is not readily avai lable; the second (PAHCEVAUX 1965) is almost ent ire ly devoted to t h e 
analysis of an electric analogue of di f fusion resistances associated with a leaf , no technique for 
measuring transpiration being specif ical ly mentioned. However , Parcevaux's paper conta ins 
references to contemporary work of his in which "re lat ive transpiration" has been measured 
b y comparing rates of water loss from leaf discs wi th evaporat ion rates f rom a Piche evapori -
meter , a correction being applied for a n y temperature difference between the leaf and the w e t 
paper. 
If the present paper has used a similar technique, t h e n I must point out that, ini t ia l ly 
at least , rates of water loss from excised leaves or from leaf discs are l ikely to be considerably 
(approximately 5 0 — 1 0 0 % ) greater t h a n the corresponding rates from at tached leaves in t h e 
same environment. This has been clearly demonstrated b y FRANCO—MAGALHAES (1965) a n d 
FRANCO— INFORZATO (1967). The e f fec t is brought a b o u t b y a hydropassive opening of t h e 
s tomata , probably as a result of faster turgor loss by t h e surrounding epidermal cells than b y 
the guard cells (FALK 1966). PARCEVAUX(1965) was aware of this source of error, and commented 
that changes in s t o m a t a l aperture fol lowing leaf e x c i s i o n are rare in cu l t ivated plants. U n -
fortunately , a perusual of the literature shows that this is in fact not the case. Thus, transitory 
s tomata l opening fol lowing leaf excis ion has been reported in coffee, runner beans and cas tor 
o i l ( F R A N C O — M A G A L H A E S 1 9 6 5 ) , i n c o t t o n a n d s w e e t p e p p e r ( B A R R S — K L E P P E R 1 9 6 8 ) , i n 
citrus and tomato (ANDERSON et al. 1954), and in all e x c e p t one of thirty species examined b y 
KAMP (1930, cited b y FALK 1966). Furthermore, the m a g n i t u d e of this e f f ec t is not constant , 
being a function of m a n y variables, including light in tens i ty , relative h u m i d i t y and leaf water 
saturat ion deficit (FRANCO—MAGALHAES 1965, FALK 1966) . Finally, the diff icult ies associated 
w i t h this technique are not limited to those arising f r o m the excision of leaf tissue. Thus, in 
v i e w of the unsat is factory performance of the Piche evaporimeter in a windbreak s i tuat ion 
(LOMAS—SCHLESINGER 1971), one cannot help but w o n d e r whether this instrument is real ly 
a good choice as a s tandard evaporatimeter for use in an orchard. 
Stomatal dens i ty and size were determined w i t h a microscope, this is an acceptable 
procedure; however, i t would have been helpful to h a v e h a d some indication of the magnif i -
cat ion of the microphotographs of these shown in Fig. 3. T h e collodion technique used for de-
termining stomatal apertures cannot be considered quant i ta t ive since, as SLAVIK (1971) has 
po inted out in a recent review article, s tomatal impressions obtained in this way do not ne-
cessarily represent the aperture correctly. A further d i f f i cu l ty is that a large part of the range 
of s tomatal aperture going from closed to open lies at t h e limit of resolution of the optical 
microscope (0 .2—0.3 / t ) ; this is well i l lustrated by da ta of COWAN— MILTHORPE (1968a). I t 
seems to me that in b o t h these observations and in their measurements of transpiration inten-
1 0 Acta Agronomica Academiae Scientiarum Hungaricae 21, 1972 
4 4 0 FORUM 
sity, Borka and Borka were really concerned wi th estimating the diffusive capacity of the 
leaves, and that they might have done better to replace these observations with such measure-
ments, using a diffusion porometer ("transpiration porometer" of SLAVIK 1971) of which several 
commercial versions are now available. By so doing, I feel they would have collected more re-
liable and more quantitative data with probably less expenditure of effort. 
The measurements of water saturation def ic i t (Table 3) have not been expressed in any 
standard form (BARRS 1968) and so cannot be readily compared wi th those of other workers. 
A considerable effort was made to determine the "forms of water" in the leaves. A per-
usal of the results section shows that these are considered to comprise "fixed" and "free" or 
"mobile" water, and furthermore that "free" water is transpired before "fixed" water . This 
seems to hark back to the concept of the division of cell water into "free" and "bound" frac-
tions, which was rejected as long ago as 1949 b y CRAFTS—CURRIER—STOCKING. A t the very 
least I consider such terms as "free" or "fixed" water as archaic and misleading, since in reality 
there is not , and cannot be, any fraction of water which is "free" in a cell. In a s t eady state 
situation, all water in the leaf must be at the same water potential (NOY-MEIR—GINZBURG 
1967, WEATHERLEY 1970). As SLATYER (1967) pointed out, it follows that any particular bound 
water determination reflects nothing more than a point on the water potential v water content 
curve. Clearly, no conclusion as to the relative amounts of "free" and "bound" water can be 
made, the amount of "free" water measured will depend on the initial water potent ial of the 
tissue and on the water potential to which the t issue was exposed during the determination. 
Probably, what this unfortunate terminology means to convey, is the magnitude of the ratio 
between the osmotic and the matric volumes (WEATHERLEY 1970). The present results (Table 8),  
based on inadequate techniques, as explained above , lead to the conclusion that the proportion 
of "fixed" w ater greatly exceeds that of "free" water. The rather meagre data avai lable from 
other researchers using techniques more suitable to the problem, suggest that the reverse is the 
c a s e ( B O Y E R 1 9 6 7 , W A R R E N W I L S O N 1 9 6 7 , W E A T H E R L E Y 1 9 7 0 , W I E B E 1 9 6 6 ) i n a l l , e x c e p t p o s -
sibly 'hard' leaves such as those of the eucalypt (KREEB 1965). In the present work a deter-
mination of the water potential v water content curve for each of the three peach varieties 
might well have been more informative and a bet ter index of their water regimes, than the de-
termination of "free" and " f ixed" water. While on the subject of water potential it should be 
noted that the paper refers to measurements of water potential in Table 3 and states tha t water 
saturation deficit is inversely correlated with water potential. This may well be so, however, 
no actual leaf water potential values are in fac t presented. 
In considering the techniques used I h a v e inevitably included discussion of some un-
derlying concepts which seem doubtful as to their validity. Another such concept is contained 
in the s tatement 'The smaller the stomata, the higher the possibility of vaporization.' Accord-
ing to COWAN—MILTHORPF, (1968b) this is a fallacious view, probably arising from failure to 
recognize the importance of the boundary layer resistance immediately above the stomata, 
and the subsequent invocation of a vague and equivocal "interference" between s tomata l pores. 
Indeed, Borka and Borka's own data are inconsistant with this concept, since they found that 
the peach variety with the highest transpiration rate (Julia) had the lowest s tomatal density 
and the largest pores (Tables 2, 6 and 7). 
The authors discuss briefly the causes of diurnal plant water deficits and point out the 
two possibilities that these arise as a result of resistance to liquid phase flow in either the plant 
(Rp) or in the soil (Rs). They rightly draw at tent ion to Weatherley's view that Rs is primarily 
responsible (see also MACKLON—WEATHERLEY 1965). However, this is currently a controversial 
area and t h e y should perhaps also have ment ioned the view of NEWMAN (1969a, b) that Rs 
only becomes dominant when soil water content is at or near the permanent wilting point. 
Another interesting point mentioned brief ly is their observation that s tomata l closure 
occurred earlier in the day in older than in younger leaves, probably as a result of the more 
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effective competition for water by the younger leaves. In fact this is not the first t i m e such a 
phenomenon has been reported, and it might have been of interest to cite other reports of dif-
ferences in water status between older and younger leaves such as have been found b y BEGG 
et al. (1964) for bulrush millet, by LEMON (1963) for maize, and b y CATSKŰ (1962) for fodder 
cabbage. Borka and Borka's results are of especial interest since t h e y do not support COWAN— 
MILPHOPE'S suggestion (1968b) that the effect m a y be due to less responsive s tomata in older 
leaves. 
In conclusion, I would say that the topic investigated by Borka and Borka is certainly 
worthy of s tudy; more data on plant behaviour in the field is urgently needed (MONTEITH— 
BISCOE 1971), especially over the life of a crop, as was attempted here. One can on ly regret 
that the present study was not undertaken w i t h more contemporary techniques and a more 
contemporary outlook. It was also disappointing to find a complete lack of any statistical 
analysis of the data, making an objective comparison of results from the three peach varieties 
studied very difficult. 
H . D . B A R R S 
Divis ion of Irrigation Research, 
Griffith, N. S. W. 2680 
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CAN THE COLLODION METHOD B E R E L I A B L Y U S E D IN D E T E R M I N I N G T H E 
D I A M E T E R S OF STOMATA? 
Distinction should be made between water circulation and water economy in plants. 
Water circulation is characterized by motion and forms, a chain of movements consisting of 
three phases: uptake , transport and emission. The cont inui ty of water circulation is ensured 
f irst of all by the water supply. When the water supply is not satisfactory the economy of the 
existing water content becomes imperative. It is characterized primarily b y an increased abi l i ty 
of the cells to retain water, connected with an increase in the water absorbing power; or, to 
say it with a greater physico-chemical accurateness t h o u g h less descriptively: with the va lue 
of the water potent ia l becoming more negative. Water economy includes the translocation 
of internal water contents from older to younger leaves , that is the reutilization of water. It 
is a pity that Gy. Borka's paper does not give a clear picture of these facts . 
A very important water circulation index is the extent to which the stomata are open , 
and though not direct ly proportional to transpiration, it indicates the turgescence of the guard 
cells. However, the collodion method mentioned in the paper may mislead the researcher, 
because the collodion which penetrates into the open s toma hardens wedgewise, therefore the 
microscopic picture of the diameter of the stoma, as seen on the collodion membrane, depends 
on the angle of sett ing. The infiltration method might have been more suitable for s tudying 
the aperture of the stomata. 
The proline content of leaves which indicates the occurrence of a water shortage is a 
very characteristic index. A quick method of pointing out proline was elaborated in Hungary 
b y Gábor Pálfi w h o used isatiu impregnated paper for this purpose. Thus it is worth while 
taking the concentration of free amino acids especial ly of proline in consideration w h e n 
studying the water economy of plants . 
In their paper on water circulation in peach-trees the authors mentioned that t h e y 
had studied the indices of water economy in leaves of the same age. Among the indices of water 
economy the paper naturally also mentioned the saturation deficiency. It would be very fruit-
ful to study the gradient developing between differently inserted leaves of the same shoot 
under the influence of an incipient water deficiency. This is usually manifest in that water is 
withdrawn from the older leaves wi th the result that the saturation deficiency increases parallel 
wi th the age of the leaves. Occasional irregularities in the gradient originate from the fact 
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that certain leaves m a y communicate w i t h leaves belonging to the same orthostychon rather 
than with those closest to them. 
Thus, I suggest — in contrast w i t h the authors — that in the course of their study on 
the water economy of the peach-tree not only leaves of the same age but also younger and older 
leaves of the same shoot should be compared as to their relative saturation deficiency. In this 
comparison I should not replace the va lue of the saturation deficiency by the water potential, 
as this is probably misleading. We must not forget that the protoplasm and dissolved matter 
content in the cells of an older leaf are quite different f rom those in a younger leaf. Conse-
quently , in cells of different age the water potential will be different even if turgor and satura-
tion deficiency were, otherwise, identical. On the other hand , these physiological "parameters" 
may be different in the case of identical water potentials if the leaves are of different insertion, 
that is, their age is not the same. 
V . F R E N Y Ó 
Eötvös Loránd University, 
Department of Plant Physiology, Budapest , 
VIII . , Múzeum krt. 4/a 
IS T H E I N T E N S I T Y OF T R A N S P I R A T I O N E X P R E S S E D AS T H E AMOUNT OF 
T R A N S P I R E D W A T E R OVER THAT OF EVAPORATION FROM A N O P E N W A T E R 
SURFACE? 
This article e f fect ive ly shows that differences in variety have a marked effect on transpi-
ration and consequently on water regime. In order to achieve this, the authors were careful t o 
measure transpiration on leaves of the same age, since it had previously been shown by differ-
ent authors that there is a close correlation between transpiration and age. They also studied 
trees of the same age, growing in identical soil conditions. This contributes to validate their 
results. Thus they were able to show that transpiration is most intensive in the variety Julia 
and that in the daily r h y t h m of transpiration, the variety Jul ia is the first to obtain a maximum. 
However, to get the most of scientific benefit from their work, several other precautions 
should have been followed. 1° In the graphs, tables and t e x t , all three varieties should have 
been compared at all t imes . 2° In the "Resul t s" section, on ly results from the present investi-
gation should have been included. Results from other workers and possible explanations or 
interpretations of the observed phenomena should have been consigned under a new heading: 
"Discussion". This is because the constant inclusion of discussion or interpretations within 
the "Results" section di lutes the text and prevents the reader from grasping the exact contri-
bution to science by the authors. 
Also, in this section, every affirmation should be substantiated by figures. For example, 
in the following phrase "the total water content determined in the leaves of the variety 
Győztes at the beginning of September, and the ratio of water forms within showed — as op-
posed to the variety Elberta — a considerable slowing down of the metabolism (Table 8)". 
Since the intensity of metabol ism has not been evaluated conventionally here, this affirmation 
should be excluded from this section. Correlations between degree of hydration and metabolism 
are known, but this should be elaborated in the discussion section. 
To the casual reader, some other details should be included. For example, since all readers 
have not read the previous papers of Borka and of Parcevaux, the basis for expressing the 
intensity of transpiration as a percentage (Figs 1 to 4) should be stated. One may only sus-
pect that it is the expression of amount of transpired water over that of evaporation from an 
open water surface. 
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In order to understand the views of Tew—Taylor—Aschroft (1963), one m u s t realize 
that transpiration cannot be said to be a function of relative humidity , unless all experiments 
are carried out at the same temperature. In fact, transpiration is dependant upon water vapour 
pressure, as expressed in m m of Hg and not upon either relative humidity of temperature 
alone. For a good text on the subject, read "An introduction to Plant Physiology" by 0 . F. 
Curtis and D. G. Clark, McGraw, Hill Book Company, New York, 1950. First edit ion, p. 191— 
199. 
M . C A I L L O U X 
Département des Sciences biologiques, 
Université de Montréal, 
C. P. 6128, Montréal 101, PQ. 
Canada 
W H A T MORE S H O U L D W E KNOW A R O L T T H E WATER RELATIONS OF PLANTS? 
Drs. Gy. and K. Borka have made a useful contribution to an important aspect of fruit 
culture in their article: 
"Daily and annual rhythm of water regime indices in peach varieties of various ripen-
ing times". 
Despite the practical importance of adequate water for the production of sound, market-
able fruit, the subject of indices sensitive to water stress in fruit trees has received all too little 
attention. 
FRENCH (1961) investigated the irrigation of fruit trees in Australia for m a n y years and 
stated, "Current irrigation practice has been very largely evolved from the concept that soil 
moisture is equally available to the plant be tween field capacity and wilting range. However, 
. . . this involves suboptimal (water) levels at which yield and qual i ty may be adversely affect-
ed". He considered the effect and nature of these suboptimal levels of soil moisture require 
urgent s tudy if irrigation practice is to be placed on a rational basis. This, of course, is at vari-
ance with VEIHMEYER—HENDRICKSON'S (1950) conclusions that the growth of pears, prunes, 
peaches and apples in California is not affected by changes in soil moisture, until it falls to the 
permanent wilting percentage. 
The findings of Weihineyer and Hendrickson on deep, well structured California!] soils 
should only be extrapolated with caution to other field conditions. French (personal communi-
cation) has since found after several seasons of precise measurement, that the sizing of peaches 
is adversely affected by water stress when soil moisture levels are between field capacity and 
the permanent wilting percentage. He also found water stress on peach trees below the perma-
nent wilting percentage caused fruit shrinkage and a lasting setback to fruit development. 
This setback was proportional to the length and severity of the period of water stress. 
Whilst Drs. Borka do not report on fruit development or tree growth, t h e y do indicate 
that this will be a later objective in their studies. They found in their present s tudy that water 
stress could occur in trees even when soils are adequately supplied with water. Their findings 
are thus similar to those cited for French wi th respect to fruit development. T h e y observed 
that the transpiration rate declined towards noon, because of high insolation; and this resulted 
in an unfavourable water balance in the tree, even when the soil was at field capacity. A rise 
in leaf temperature accompanied the increased moisture stress at noon. This was indicated by 
the closure of leaf stomata during the stress. Findings of this character are important and help 
to explain differences in interpretation of the effectiveness for plant growth of soil moisture 
within the available range. 
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In reporting the results of this paper, the authors assumed that the synthetic processes 
essential to normal development could only proceed if tissue moisture levels were "sat isfactory" 
for high yields. Some expansion of this concept in a quantitative manner would h a v e proved 
useful to the presentation, even though it is to be a later phase of the investigations. The 
single statement that the yields of irrigated peaches were 20—40 per cent higher t h a n unirri-
gated, does not suggest a degree of sensitivity in growth response to tissue moisture stress, 
such as is later claimed in the paper. 
However, GATES (1968) comes to similar conclusions after a resume of a large mass of 
precise physiological data relating to many species. He concluded that tissue moisture levels 
must be high if active synthesis is to proceed. OWEN (1952) established precise levels of water 
potential for the germination of wheat, by placing grains in small chambers under close con-
trol. The grains were allowed to come into equilibrium with a range of salt solutions b y vapour 
diffusion alone. Owen found that the rate of growth was directly related to water potential. 
GATES (1964) postulated that water m a y have a biochemical role in relation t o macro-
moleculas in the physiological processes of the plant. Much the same is inferred by Drs. Borka 
when they claim that changes related to the hydration of colloids took place in the protoplast 
resulting "in a slowing down of the active physiological processes and an increase in the de-
composing enzymes". The daily change in "free" and "mobile" water that they report is ob-
viously relevant to these claims. 
The usefulness of these results would be enhanced by the enumeration of statistical 
significances. On the other hand, it is important to know how water stress exerts i ts effects 
upon metabolism. To suggest that there was an increase in the enzymes of decomposit ion is 
perhaps descriptive of the effects of moisture stress, but it does not reveal any of the mecha-
nisms involved. 
I t is o f l i t t l e v a l u e t o s a y as did WOOD ( 1 9 3 9 ) : 
"Water does not exert an effect as such, that is, as a molecular species . . . decrease in 
water content will only produce effects on metabolism by increasing the concentration of other 
substances." 
Some modification of such a view is now necessary, in the light of modern knowledge 
of the relation of water to the functioning of the plant protoplast. 
Evidence is now coming forward that water may have an effect per se for biologically 
reactive molecules. GATES (1968) suggested that in considering such an effect it is necessary 
to not only account for the cessation of growth during water stress, but also the ready resump-
tion of development and synthesis that ensues upon restoration of turgor. He suggested (1964), 
after considering some aspects of the relation between macromolecules and their hydration 
shells, that the role of water in the protoplast might be that of l inking macromolecules into a 
co-ordinated dynamic whole, perhaps by hydrogen bonding. During water stress, the protoplast 
might undergo a change of state such that bonding positions are partially satisfied wi th in the 
macromolecules themselves, with consequent suspension of metabolic activity. Upon rewater-
ing, the change in water act iv i ty might be expected to favour the restoration of normal bond-
ing positions. CRAFTS (1968) suggets that such a concept warrants further consideration, and 
further enlarges on Gates' suggestion that water may have a functional relation w i t h such 
biologically important macromolecules as D N A and protein. 
The knowledge of how the relationship between plant water and the protoplast may 
occur is extremely limited for obvious reasons. The reversible hydration and dehydrat ion of 
proteins may alter their architecture and so affect the specific functions of enzymes which, 
in turn, determine the rates of most metabolic reactions. CRAFTS (1968) quoting MAHMOUD 
(1965) states that dessication resistance is a property of the plant protoplast and not a mechan-
ical-structural property. This being so, the investigation of the plant protoplast as an organized 
entity is a desirable, even though extremely diff icult , matter. It will not be achieved b y de-
10* Acta Agronomica Academiae Scientiarum Hungaricae 21, 1972 
4 4 6 FORUM 
scriptive reference t o changes related to the hydration of colloids. GATES (1968) suggested 
tha t clarification of t h e relationship be tween the living p lant protoplast and its water content 
might best he achieved by creating sets of systems of changing metabolic s tates that are asso-
ciated with plant ontogeny , and then manipulating these to advantage. W i t h modern techni-
ques of chemical a n d statistical analysis the matrix of change that results from grada-
t ions of treatment m i g h t thus be assessed and interpreted, and so the parameters might be 
determined for the role of tissue moisture in effects of water stress on plant growth. 
The paper discussed here is a s tep in this direction, and provides valuable information 
regarding changes in water stress in trees in the field, where conditions of experimentation 
are difficult. The use of modern methods of statistical analysis and especially multivariate 
analysis would enhance the value of future studies, for these would allow parameters for the 
role of tissue moisture in development to be assessed w i t h even greater clarity. 
C . T . G A T E S 
Division of Tropical Pastures, 
C. S. I. R. 0 „ 
St. Lucia, Qld. 4067, 
Australia 
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W H A T IS T H E R E L A T I O N B E T W E E N T R A N S P I R A T I O N INTENSITY A N D W A T E R 
U P T A K E ? 
I have read the manuscript of the paper carefully and with interest. I should like to 
comment this paper as follows: 
Is the paper a survey or an experimental account? If the paper is experimental, the 
object and methods should be precised accordingly. I recommend the term "water relations" 
instead of "water regime". Instead of saying that the transpiration intensi ty was measured 
according to the m e t h o d of BORKA (1967) and PARCEVAUX (1964), the correct citation would 
b e according to PARCEVAUX ( 1 9 6 4 ) a n d BORKA ( 1 9 6 7 ) . T h e m e t h o d s u s e d f o r m e a s u r i n g t h e 
density and dimensions of the s tomata should be described precisely. The particular deter-
mined water forms in the leaves should be defined. Tallies 1 and 2 should he omitted. The nu-
merous values of the Tables should be given in the t ex t . From how many values is the average 
calculated in Fig. 1. In Table 3 is 8 m 2 leaf area 160 mg ? In the text the absence of differences 
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is stated between the varieties Julia and Elberta regarding the decrease in transpiration re-
sulting from an overcast sky. In the Tables the differences are introduced. The age and posi-
tion of the leaves tvhere the dens i ty and length of stomata were examined should be precised. 
In the text s toma density is g iven per cm2, whereas in the Table i t is per m2. It is unusual to 
compare the transpiration on the basis of the evaporation from t h e free water level. The rela-
tion between transpiration intens i ty and water uptake is not clearly formulated. The last sec-
tion "The water uptake by the plant . . ." is very general and I recommend omitting it. 
V . K O Z I N K A 
Botanical Inst i tute Slovak Academy 
of Sciences 
Brat is lava, Dubravská 26 
UTILIZATION A N D F U T U R E L I N E OF S T U D Y OF WATER CIRCULATON I N D I C E S 
I N PEACH V A R I E T I E S ? 
Gy. Borka—Gy. Borka's paper on "Dai ly and annual r h y t h m of water circulation in-
dices in peach varieties with different ripening t imes" is made more valuable by the fact that 
the author's test plant — the peach tree — and thus his statements too are of practical im-
portance. 
The practical application of research results is promised by the paper itself: "Our further 
aim will be to study the course of shoot growth and fruit development in these varieties as 
reflected by the most important indices of water economy . . ." 
Accordingly, I should like to make some comments on the subject: 
1. The soil and precipitation conditions of dry farming in t h e traditional p e a c h grow-
ing regions of Hungary compelled the growers to practise intensive pruning of peach trees in 
order to ensure uniform yields of sufficient amount and quality. This tradition of short pruning 
is maintained — though often in a modified form — in the new peach growing regions too, 
where the trees display a much more intensive growth vigour which might give an opportunity 
to introduce — especially under irrigated conditions — the more up-to-date American method 
of long pruning. Long pruning has gained ground even in France, the country of classical peach 
pruning, and in the main peach growing regions (e.g. in the Rhone va l l ey ) this is now the dom-
inant method of pruning. The essence of the American long pruning method is the following: 
in trees shaped into the required form the bearing shoots are thinned, t h a t is, superfluous shoots 
are either cut off at the base or pruned to spurs wi th two or three buds, while the rest of the 
shoots are left unpruned. In this way the number of pruning wounds will be reduced and ex-
treme regeneration (producing water shoots) caused by pruning too short as well as disturbances 
in sectorial nutrient transport prevented. It is m u c h more favourable both from the point of 
view of plant hygiene and concerning the organic matter economy and early bearing of trees. 
On bearing shoots left at full l ength the adequate ratio of leaf/fruit is controlled by a supple-
mentary fruit thinning. The annual regeneration of the bearing surface is ensured b y the long 
(unpruned) bearing shoots bending under the fruit load. Namely, o n the top of shoot-arches 
thus developed "replacement shoots" will emerge to which in the spring of the next year shoots 
will be cut back. However, in the case of late varieties grown in unirrigated orchards the de-
velopment of "replacement shoots" sometimes represents a problem even under the rainier 
conditions of France. Namely, fruits of late varieties remaining for a longer time on the bent 
shoots are rivals in water- and nutrient demand to the "replacement shoot" developing at the 
top of the shoot-arch. For this very reason, instead of the replacement shoots missing or de-
veloping insufficiently in the late varieties the earlier mentioned renewal spurs with 2 — 3 buds 
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serve to provide the bearing shoots of the next year. In any case the thorough methods de-
scribed in the paper would give the possibility of clarifying the water circulation conditions 
of applying long pruning in Hungary. For example, it could be found o u t what the soil-, pre-
cipitation- or irrigation conditions are under which long pruning is possible and development 
of "replacement shoots" ensured — depending on the intensity and course of transpiration 
in varieties with different ripening t imes. 
2. The paper f inds a correlation between fruit development and transpiration intensity. 
In this context further investigations into the question of fruit quality also become important. 
Namely , the paper points to a decrease in the photosynthesis as originating from a reduced 
transpiration intens i ty caused by water deficiency. On this occasion the idea of a remote con-
nection with an earlier experiment presents itself. Manaresi (cit. BREVIGLIERI, N. 1950: Peschi-
coltura. 590) studied in an ingenious experiment the correlation between the length of the 
nutrient sucking shoot next to the peach fruit and the development of fruit components. In 
the case of one-third of the fruits examined the nutrient sucking shoot was removed, in the 
case of one-third it was cut back to half-length and in the rest of the cases left at full length. 
The result was the following: in fruits completely deprived of nutrient sucking shoots the 
water content, while in those with nutrient sucking shoots left at full l ength the dry matter 
content was too high; the proper balance of components was found in fruits where the nutrient 
sucking shoots were cut back to half length. The obvious reason for all this was that in the above 
treatments the influence on the fruit of the nutrient sucking shoot was different, that is, the 
nutrient sucking shoots provided assimilates for the fruits with photosynthetizing surfaces of 
different size. Now, extrapolating the conclusions drawn from Manaresi's observations, I suggest 
that by means of the methods described in the paper, correlations should be found between the 
intensity and course of transpiration in peach varieties of different ripening time and the 
leaf/fruit ratio ensuring the proper balance of fruit components, as well as the best shape and 
colour in the different varieties. 
T . B R U N N E R 
Horticultural Research Institute, 
Budapest 
D O E S THE H I G H E S T RESISTANCE IN WATER MOVEMENT OCCUR W H E N T H E 
WATER MOLECULES E N T E R T H E A T M O S P H E R E THROUGH T H E STOMATA? 
In this review, the writer will consider the present paper by Borka and Borka in three 
sections; firstly as a scientific paper, secondly with respect to the experimental methods and 
lastly, the results and discussion will be treated. 
As a paper, it is very disappointing, partly because only half of the story of these in-
vestigations is given. To illustrate this point, in Figure 4 we are presented with some very in-
teresting data on varietal differences in transpiration rate during the growing season. However, 
these results would have been much more revealing if details of the result ing development and 
yield of fruit had also been published. We are promised this information at a later date in the 
Introduction to the paper but the reader would certainly have benefitted from the simultaneous 
publication of these two sets of data. 
In addition, the fragmentary nature of the results presented in Tables 1 to 8 does not 
do justice to the work of the authors. An outstanding case of this is Table 4 where two leaf 
temperatures are tabulated without any clear indication of date, time of day , air temperature, 
wind speed or leaf age. Presumably, as a result of two seasons' experimentation, there must 
exist a large body of observations from which Borka and Borka have selected a very l imited 
number of values. As a result, the reader is denied an overall view of this research and. more 
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important, the opportunity to compare the work with his own experience. The reviewer is 
not suggesting that the paper should become merely a catalogue of experimental results; how-
ever, a judicial use of appendices containing a more representative sample of data would aid 
the communication of ideas. For instance, m a n y workers would have appreciated the tabulation 
of a comparison of water regime indices and leaf temperatures between the t ime when soil 
water supply was adequate (70% capacity) and the latter half of July 'when turgor was not 
re-established in the leaves even during the night'. 
However, the most crucial criticism of this work as a scientific paper, which should have 
excluded it from any scientific journal, is the fact that no standard errors or confidence limits 
are assigned to any tabulated value or graph. Consequently, assessment of the significance of 
inter-varietal differences, for instance, is not possible. 
In the short time allotted for the preparation of this article, the author has not been 
able to become thoroughly acquainted with all the methods of measurement of water indices 
employed by Borka and Borka. This is particularly the case for the measurement of transpira-
tion rate using a thermister transpirometer as described by GY. BORKA in his thesis (1967). 
This thesis has not become available to the reviewer nor has any other account come to hand 
of this t ype of instrument. One must assume that this method involves the est imation of the 
water vapour content of air issuing from a transpiring leaf by a development of the traditional 
wet and dry bulb thermometer method. It would probably be most valuable to crop physio-
logists and ecologists if Borka were to publish details of his transpirometer. 
The study of 'forms of water' in a plant leaf is difficult to discuss since such 'forms' defy 
definition and anatomical location. The present authors follow the ideas of GUSEV (1963) who 
measured water removal from tissues by solutions of increasing osmotic pressure. These measure-
ments have yielded interesting results as shown in Table 5; however, as SLATYER (1966)  
has shown such data may be subject to the magnitude of the appropriate reflection coefficient 
of the solute used to increase osmotic pressure. In addition, some allowance must be made 
for solute movements to and from the leaf tissue. 
When Borka and Borka measure the 'absorption value' of leaves, this parameter is 
identical to suction tension, diffusion pressure deficit (DPD) or, most important, water poten-
t ia l (KOZLOWSKI 1968; SLATYER 1967). T h e i r m e t h o d , b a s e d o n ÖNÁL (1964) , i n v o l v e s t h e equi 
libration of leaf tissue with the vapour of solutions of different osmotic pressures. If performed 
under opt imum conditions of temperature control etc., the method is adequate (SLATYER 
1958, 1967). However, much better reliability m a y be obtained by using some form of Psychro-
meter (SLATYER 1967) although this may be expensive. 
Recent ly , a very comprehensive review of methods of measurement of leaf saturation 
deficit has been published (BARRS 1968) and the reader should consider the present method 
in the l ight of that paper. However, two outstanding points must be raised with respect to 
the results of Table 3. Firstly, the expression of deficits in terms of leaf surface area is to he 
discouraged since leaf area may alter with water stress; secondly, equilibration of the tissue 
for only 60 minutes may not be long enough. The reviewer is here handicapped since the orig-
inal quoted article by BORKA (1969) was available only in Hungarian. (One assumes that 
Table 3 is expressed as 'mg weight of 8 cm2 leaf' and not '8 cm2' as stated. See also Table 6.) 
The writer is still in doubt as to the measurement of 'the course of water loss in the 
plant' since no such account is given in de PARCEVAUX'S (1964) largely theoretical paper. The 
stomatal studies and leaf temperature measurements appear to have been performed in con-
ventional ways. 
The results obtained using these methods agree well in several ways with the work of 
other authors on crop plants in the field. In particular. Borka and Borka find in their material 
the widespread phenomenon of 'midday closure' of stomata (MEIDNER—MANSFIELD 1968); 
similarly, they find that transpiration rate is a function of the insertion and age of leaves and 
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tha t leaf water potent ia l is inversely correlated with leaf water saturation deficit. However, 
th is last correlation is drawn from unpublished data, as is the statement — 'the nearer soil 
moisture approached the total water capacity, the higher was the number of open stomata 
found on the leaves'. The authors must realize that the critical reader must be provided with 
all data relevant to conclusions. 
The views of the authors on the site of highest resistance to water vapour movement 
f rom the leaf require some clarification. They consider that 'the highest resistance in water 
movement occurs w h e n the water molecules enter the atmosphere through the stomata. The 
smaller the stomata the higher the possibility of vaporization'. This is a misrepresentation of 
the facts. It has been shown clearly (BANGE 1953, MEIDNER—MANSFIELD 1968) that, in still 
air, the highest resistance to water vapour movement from the transpiring leaf is the diffusive 
resistance of the air external to the leaf. Under such conditions, stomatal aperture has very 
l i t t le controlling e f fec t upon transpiration rate. On the other hand under normal field condi-
t ions there is considerable movement of air causing a reduction in the resistance of the air 
external to the leaf. In consequence, the movement of water vapour through the stomatal tube 
becomes rate l imiting and the size of the stomatal aperture controls transpiration rate. Thus, 
in contrast to the s ta tement of Borka and Borka, the smaller the stomatal aperture the lower 
wil l be the transpiration rate under normal field conditions. 
A further point worth mentioning at this point is that the authors attribute the midday 
decrease in transpiration rate to 'reduced turgor'. Decrease in turgor under these conditions 
causes the closure of stomata and, therefore, reduction in transpiration rate; clearly, this re-
duct ion is an indirect and not a direct consequence of the decline in leaf turgor. 
To the reviewer, the most interesting and valuable data in this paper are contained in 
Figure 4 which shows inter-varietal differences in transpiration rate during the growing season. 
For each variety, the three phases of water utilization m a y be recognized, always assuming 
that the features of the curves are significant. It appears that the variety Győztes has completed 
the phase of stone hardening (and m a x i m u m transpirational water requirement) before the 
onset of drought in the second half of July . In contrast, the variety Julia required most water 
precisely when least was available. At f irst sight, it would seem that, as regards water utiliza-
t ion at least, the var ie ty Győztes is better adapted to Hungarian conditions. Further consider-
at ion of the varieties is not possible wi thout details of the development and yield of fruit. 
In addition to yield, fruit 'quality' m a y also be a factor worth taking into account since, for 
example , KRAMER (1963) quotes a case of the 'quality' of apricots and pears being improved 
b y 'water stress late in the growing season'. 
In conclusion, it seems that Borka and Borka are working with material which can yield 
not only some very interesting results but also clear indications of how water resources should 
be managed to secure optimum yields. In general, they have used reasonable experimental 
methods and they h a v e described their experiments ill good English. However, the authors 
are urged to do more justice to themselves, their experimental methods and their material 
b y improving the standard of presentation of results as outl ined in this review. In addition, 
improvement of the method for the determination of water saturation deficit is necessary, 
and the authors might consider studying the movement of water to and from fruit, since some 
workers consider this to be of importance (see SLATYER 1967, KOZLOWSKI 1968). The reviewer 
looks forward with interest to the publication of the results of the irrigation experiments. 
R. K . M . H A Y 
The Edinburgh School of Agriculture, 
University of Edinburgh, 
Edinburgh, EH9 3JG, Scotland 
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HOW IS T R A N S P I R A T I O N CONTROLLED B Y T U R G O R ? 
The paper b y Borka and Borka is quite interesting, but there are a number of faults . 
No standard errors are g iven for the data in any of the tables or figures. It is therefore 
impossible to judge which of the results are statistically significant and hence it is impossible 
to come to a val id conclusion. 
The analysis given on transpiration does not seem to be suff ic iently rigorous. Reference 
is made to transpiration being controlled by turgor. Turgor can only af fect transpiration in-
directly through altering stomatal aperture and it is in these terms t h a t the analysis should 
be made. 
Table 3 — expressing saturat ion deficient in terms of weight per unit leaf area seems 
to me curious and perhaps not ent irely reliable. 
Table 4 — single values of temperature without indications of errors or changes in t ime 
seem of little value. 
Table 5 — I am not sure h o w these percentages of free and f i x e d water were found, 
but is seems to me that such high percentages of f i xed water are rather strange. 
Table 6 — stomatal frequency is given as numbers per m squared. Surely this should 
read per cm squared. 
P . E . W E A T H E R L E Y 
Univers i ty of Aberdeen 
Department of B o t a n y 
Aberdeen AB9 2 U D 
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WHAT IS T H E RELATION B E T W E E N S O I L MOISTURE A N D THE O P E N I N G 
OF STOMATA? 
The paper by Borka and Borka deals with an interesting ecophysiological problem de-
serving publication. Nontheless there are some points , to be commented upon. 
In the opening part of the paper a summary of results is presented. This appears to 
include some statements not ful ly supported by the data presented in the Results. 
1. Fig. 1 does not seem to just i fy the s ta tement that "towards noon, transpiration de-
creases in all three varieties due to the absence of turgor". 
2. There are practically no data to the conclusion "The water saturation deficit measured 
at different parts of the day is in inverse correlation with the water potential"; Table 3 referred 
to in this connection only contains data on water uptake by leaves (or leaf disks?). 
3. The meaning of the subsequent sentence " A t noon, with to ta l insolation, the temper-
ature of the leaves suffering from a water saturation deficit is 4—5 °C higher than at the stage 
of total turgor" is obscure. The same is true about the relevant data of Table 4. The confusion 
could he avoided if data for all four combinations of factors considered (sun and shade, full 
turgor and water deficiency) were presented. 
4. No data are given to demonstrate the relation between soil moisture and the opening 
of stomata. 
The remarks 1 to 4 pertain above all to the selection and interpretation of data. 
The presentation of data also deserves some comment. The informative value of the 
paper could be considerably increased if the Tables were supplemented by additional data on 
numbers of measurements, sizes of samples, etc., as well as by some statist ics such, as standard 
deviations, f iducial limits, and/or «-tests in case of differences. It would be also desirable to 
provide Tables and Figures w i t h dates wherever possible. The correlation coefficient for the 
relation between number and size of the stomata could be presented in the Results. Generally, 
the same holds true for the Figures as for the Tables. Here, eventually, the individual data could 
be plotted to make the reader acquainted with t h e extent of their unavoidable scattering. 
With all this additional evidence not available it is difficult to discuss some of the results ob-
tained. 
Personally, I would prefer subdividing the section Results in proper Results and a 
Discussion, so that a clear dist inction between experimental findings and generalized explana-
tions of these would be easier t h a n with the present arrangement of the paper. 
U n f o r t u n a t e l y , I am n o t f a m i l i a r wi th t h e m e t h o d s by BORKA ( 1 9 6 7 ) and PARCEVEUX 
(1964) mentioned in Material and method. Therefore I can only suggest that the term "relative 
transpiration" should be preferred to "transpiration intensity" if it is not the absolute trans-
piration that was measured. 
The s tatement: "The y o u n g leaves were less xerphilous than the older ones" deserves 
a more thorough discussion, as generally the opposi te is accepted (e.g. , the law of Zalenski). 
J . U L E H L A 
Yuza 
Hrusovany u Brna 
CSSR 
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I N A LEAF CONTAINING 7 0 - 8 0 % OF W A T E R HOW MUCH OF IT IS IN A COMBINED 
S T A T E ? 
I have read with interest the treatise entitled: "Daily and annual rhy thm of water 
regime indices in peach varieties of various ripening time" by Gy. Borka and K. Borka, pub-
lished in Acta Agronomica. 
Apart from light, water is undoubtedly the most important factor in vegetable produc-
tion and, therefore, research work concerning the consumption and utilization of water by 
cultivated plants deserves general attention. 
Under the conditions of Hungarian pomiculture, the choice of the peach as the object 
of research is certainly reasonable. Researches in natural condit ions are most indicated and 
require the use of rather simple and quick methods. Their choice depends on the author's 
interests and on the available apparatus. 
The decided division of the forms of water in the plant t i ssues into "free" and "combined" 
water may give rise to some doubts, the more so, as the a m o u n t s of "combined" water are 
enormous. I should like to draw the authors' and the readers' a t tent ion to the book b y G. Hüb-
ner, К. Jung and E. Winkler, published by "Akademie-Verlag GmbH" in Berlin in 1970, in 
the series "Wissenschaftliche Taschenbücher". The book is worked out on the basis of extensive 
literature (371 items). It concludes from various precise physical measurements that the amount 
of water closely combined wi th 1 g of nucleic acids is 0.1—0.2 g, and of that combined with 
proteins — 0.2—0.5 g. In the plant cell the water content is v e r y high. Though a part of it 
may be combined as a result of imbibition, the sucking force of the swelling colloids rapidly 
diminishes as the water is absorbed. In a cell containing 80 9 0 % of water the colloids are 
nearly completely saturated with water. 
Although in the concept of "water potent ial" its component part, the so-called "matric 
potential" resulting from the sucking force of the colloidal substances in the cell, is taken into 
consideration — this force is so insignificant that it is considered rather on account of theo-
retical accuracy than for any practical purpose. 
The sucking force of the cell is due chief ly to the diffusion pressure deficit. I t is difficult 
to imagine that in a leaf containing 70—80% of water (Table 8) 90% of it should be in the 
combined state. Is the water in the vacuole, which contains a half of the cell water, also com-
bined and if so — with w h a t ? 
This is an essential question arising when one considers the concept of combined or 
f ixed water. The problem seems to be controversial, and therefore a too unhesitating and ar-
bitrary division of cell water into free and combined (fixed) water , a division based on one 
simple method, may be open to doubt. 
When reading the treatise, the following small questions occured to me, call ing for the 
Authors' explanation: 
When discussing the results, the authors write: "Transpiration is related to the total 
water content of plants; waters f ixed the least are the first to evaporate, and colloidally or 
osmotically f ixed forms of water are moved only in the absence of free water". This conclusion 
calls for experimental justif ication. 
The sentence: "Later on, around noon, when the turgor decreased, the water deficiency 
in the leaves increased" should be formulated differently, for i t is not the decrease of turgor 
that provokes the deficiency of water, but quite conversely: the turgor decreases due to water 
deficiency. 
Further, the sentence: "The smaller the stomata, the higher the possibility of evapora-
tion" also gives rise to some reservations. An attentive reader will understand t h a t this is 
only a mental abbreviation. Greater possibilities of transpiration result from the greater num-
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ber of stomata, but not from their small dimensions. This would contradict the basic laws of 
diffusion and, without additional explanat ion, may lead a less critical reader into error. 
I have also certain objections as regards the final remarks; one should not speak about 
enzymat ic activity which has not been examined, nor about the passing of the plant into the 
stage of dormancy owing to the exhaust ion of energy reserves. The authors have not been en-
gaged in researches of this kind. Before winter the plant accumulates considerable amounts 
of organic compounds which constitute a reserve of chemical energy. May be, the authors have 
in mind the compounds of ATP type, rich in energy, but have not invest igated this matter. 
In Tables 3 and 6 b o t h the mass of the leaf and the number of stomata should have been cal-
culated per sq. cm and not for sq. m. In Table 6 the number of stomata should have been given 
in round hundreds and their length - in full micrometers. The accuracy wi th which these 
dimensions are given does not correspond with that of our research methods and is only the 
result of mechanical conversion. 
Despite certain weak points, the work is valuable; i t concerns an important problem 
and is certainly conscientiously done. T h e authors a t tempt to work out accurately the water 
economy in the leaves of 3 varieties of peaches in Hungarian climatic condit ions. Their work 
shows the substantial differences between the varieties investigated, which can be of importance 
and have practical application in peach breeding and cultivation. 
P . S T R E B E Y K O 
Department of P lant Biophysics, 
Institute of P lant Breeding and 
Acclimatization at Radzików, 
Warsaw 18, Al . 3-Maja 5—7. 
H O W ARE A B S O R P T I O N A N D T R A N S P I R A T I O N L I N K E D TO R E S P I R A T O R Y 
E N E R G Y ? 
I have read the paper by Borka and Borka on " D a i l y and annual r h y t h m of water re-
g ime indices in peach varieties, etc." I th ink the paper is weak because the da ta are not ana-
lyzed statistically. Therefore, the conclusions may be questioned. Also the methods are very 
poorly described. For example, I think i t is important t o know precisely h o w stomatal fre-
quency was measured, on how many leaves , etc. 
I consider the paper to be much too wordy and inaccurate. T think t h a t absorption and 
transpiration are not linked to respiratory energy in the w a y suggested here. The conclusions 
go beyond the data. I really believe the paper is poorly written and should not be accepted 
for publication in its present form. 
T . T . K O Z L O W S K I 
Department of Forestry, Univers i ty of Wisconsin, 
Madison, Wisconsin 53706, USA 
IS T H E NUMBER O F STOMATA P E R U N I T LEAF A R E A THE SAME O N THE LOWER 
A S ON THE U P P E R LEAVES O F T H E SHOOT? 
With measuring made at the same stage of development, the lower degree of transpira-
t ion in earlier developed peach leaves compared to those developed later e.g. . to the tenth 
leaf — suggests the idea of a difference in the number and size of stomata per unit leaf area 
poss ibly existing between the lower ( lower values) and upper leaves of the shoot . This can be 
easi ly made certain b y comparative histological studies of preparations m a d e of the leaves. 
The higher number of stomata on the upper leaves of the shoot may to some extent be in con-
nect ion with the larger dimensions of the shoot axis and the elongated p a t h w a y s of transpor-
tat ion which involve a more intensive suction force. 
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There were differences found in transpiration intensity measured at the same t ime in 
leaves of different insertion — in the present case in the basal and terminal leaves: at the basal 
part of the shoot the stomata of the leaves closed earlier. In the upper leaves exposed to a 
higher insolation the more intensive transpiration is further increased by the thin layer of 
cuticle which is in connection wi th their earlier stage of development, not to mention the fact 
that in the water system kept together by cohesion there is a higher loss of water in the ter-
minal leaves, and from the other parts of the plant , thus from the lower levels, water f lows 
toward the terminal leaves. From the lower leaves water is also abstracted by the upper leaves 
through the latter's protein colloids and mainly through the energy production of their more 
intensive respiration. The relat ively larger volume of cytoplasm iu the cells of the upper leaves 
compared to those in the lower leaves lias also a part in the phenomenon; due to the К ions 
the water retention and water economy of the cytoplasm is better in the younger leaves than 
in the older ones which contain more Ca. 
The lower degree of transpiration in the var ie ty "Győztes" can be brought into connec-
tion with the higher number of stomata per unit leaf area and their smaller diameter; namely 
in a state of closely spaced s tomata the area of covered surfaces between the stomata decreases, 
the diffusion currents of the s tomata meet and clash thus retarding the departure of each other's 
diffusing particles and — as a result — decreasing the rate of diffusion. 
Difference in transpiration between the varieties can be explained not only by the inter-
cellular but also by the epidermal transpiration. On the photos of Fig. 3 the cuticular cover-
age of the epidermis seems to be varied; this can be clarified by histological examination. 
The difference in transpiration between the lower and upper leaves of the same variety, 
as well as between leaves of different varieties can be in connection not only with the structure 
of the epidermis but with that of the inner tissues too. While a 10—15 per cent increase in the 
thickness of leaves is hardly — if at all — visible to the naked eye, this difference in diameter 
may cause changes in the functioning — e.g. transpiration — of the leaves. Here one m a y 
think of the smaller or larger volume of the spongious parenchyma, of palisade parenchyma 
cells increasing in size without any increase in the number of cell-rows, and of the increasing 
or decreasing number and space of intercellulars; any change in these conditions m a y cause 
differences in the transpiration intensity of the leaves within and between the varieties. N o 
true picture of the extent of transpiration is obtained with only the unit area of the leaf surface 
taken into consideration and the above conditions (leaf thickness, etc . ) left unobserved. 
In the period of fruit development a decreased transpiration in the third phase as com-
pared to the intensive transpiration of the second phase is an interesting phenomenon. Simul-
taneously with the hardening of the stone in the second phase intensive division and organic 
matter incrustation take place in the fruit; however, in the third phase, at the time of fruit 
thickening, when the cells considerably elongate and the surface of the fruit becomes much 
larger — both involving an increased transpiration almost the same extent of transpiration 
could be expected as in the second phase. Nevertheless, it must also be taken in consideration 
that in the first and second phase the green fruit still assimilates and that this may be accom-
panied by a more intensive transpiration, unlike the yellowing fruit of the third phase. Last 
but not least, at the final stage of fruit development the hairs that cover the fruit — I think — 
lose their plasm content completely, and thus their role in decreasing the transpiration increases. 
Another point here is a probable difference in fruit hairiness existing between the 
varieties. If this difference does exist , then it has a certain influence on the transpiration in-
tensity of the fruits in the different varieties. 
P . G R A C Z A 
Eötvös Loránd University-
Department of Applied Botany and Histogenesis 
Budapest VIII , , Múzeum krt. 4/a 
10* Acta Agronomica Academiae Scientiarum Hungaricae 21, 1972 
456 FORUM 
CAN THE F A C T THAT T H E T R A N S P I R A T I O N R A T E SLOWS D O W N WITH T H E 
INCREASING A G E OF THE L E A F B E B R O U G H T INTO CONNECTION WITH A SLO-
W E R METABOLISM? 
The authors start from the assumption that under the climatic and edaphic conditions 
given at the place of investigation the productivity of the peach depends on the water relations. 
Therefore they undertook to determine several indices of water balance of leaves taken from 
three varieties of peach under field conditions. Characteristic changes in rel. transpiration 
and water state depending on climatic factors and development were stated. Moreover, differ-
ences were f o u n d between the varieties regarding water relations. Unfortunately, the authors 
did not discuss the question, if and by what way their results could be used in order to influence 
the produce. The interpretation of tables and figures is rendered difficult by the absence of 
important data , such as absolute transpiration, date, t ime of day, soil moisture, temperature 
and other cl imatic conditions. The number of measurements and statistical values are not given. 
Some results mentioned in the t e x t are not expressed quantitatively. In Table 3 the data on 
the water potent ia l and in Table 4 the data on the temperature difference of the water saturated 
leaves are missing. It is questionable, whether the fact that the transpiration rate slows down 
with the increasing age of the leaf, could be brought into connection with a slower metabolism, 
since it is simpler to assume a restriction of transpiration due to an ontogenetically acquired 
xerophilic nature. 
R . E H W A L D 
Lehrgruppe Zellphysiologie, 
Sektion Biologie 
der Humboldt-Universität zu Berlin 
104 Berlin, Invalidenstrasse 43, 
D D R 
W H Y A R E N ' T T H E METHODICAL DESCRIPTIONS M O R E EXACT? 
The paper represents an extensive report on experiments dealing with the comparative 
study of water relations on three varieties of peach trees. 
My main critical comments deal with the style of the paper. 
The description of the methods is insufficient. The techniques used are quoted by re-
ferences, but no data on number of leaves, sampling techniques, calculations, reference values 
etc. may be found. 
The chapter Results is a mix-up of description of results (very often superficial) and a too 
general discussion of these results on the basis of references, many of which are accidental . 
There are no data on the statistical significance of the results or on absolute values. 
Some of the uncertainty and indistinct formulations are probably caused by unskilled 
translation and not proper English terms (e.g. openess of the stomata instead of aperture, 
waters f ixed the least instead of bound water or free water, tenth storey instead of level, peach 
instead of peach tree and many more), but most of them are due to inexact formulations, not 
well defined and properly described results, which can hardly he followed by the reader, who 
has no f ixed points in insufficient methodical descriptions. 
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All this criticism does not mean that the results may not be interesting, if properly used 
and discussed. It means only that the paper in the present form may hardly be useful for the 
reader. 
B . S L A V I K 
Czechoslovak Academy of Sciences, 
Institute of Experimental B o t a n y , 
Department of Plant Physiology, 
Flemingovo Nám. 2, 
Praha 6. 
WHAT A R E T H E D I F F E R E N C E S AMONG T H E HORTICULTURAL V A R I E T I E S I N 
T H E F U N D A M E N T A L PHYSIOLOGICAL PROCESSES? 
This paper by Borka and Borka provides evidence for a well-known situation a m o n g 
horticultural varieties, that is that there are differences between varieties in the fundamental 
physiological processes, exemplified here by transpiration, as well as differences in t ime of 
breaking of dormancy, time of blossoming, time of fruit ripening, etc. The data presented on 
three peach varieties should be useful to growers and nurserymen in peach growing areas. 
Often the relations of insolation, relative humidity, temperature and depth and water holding 
capacity of the soil determine which localities in a country are suitable for growing certain 
peach varieties. It is the working out of these factors, so that satisfactory crops may be ob-
tained, that characterizes the horticulture of important fruit growing districts. This work of 
Borka and Borka should prove valuable to the horticulture of Hungary. 
A . S . CRAFTS 
Department of Botany , 
Univers i ty of California 
Dav i s , California 95616 
CAN T H E W A T E R CONTENT M E A S U R E D IN A STATE OF INCOMPLETE T U R G O R 
E X P R E S S T H E W A T E R D E F I C I E N C Y ? 
All physiological changes correlated with the total water potential are suitable for the 
indirect determination of water deficiency. 
It has been proved by many that water deficiency cannot be characterized when only 
the water content is known. The water content in the plant organs can easi ly be determined, 
it is a great problem, however, that the water contents measured can only be compared w i t h 
an adequate basis of reference. Reference made to fresh weight, dry weight , dry weight of 
residue from carbohydrate extraction, total nitrogen or leaf area involves the possibility of 
these values changing during the investigation and their changes being differently influenced 
by the numerous external and internal factors. 
The water content measured in the state of complete turgor alone can be accepted as 
the indicator of water deficiency in a given plant. The water deficiency of the examined plants 
can be characterized either by the value of water saturation deficit (WSD) or by that of relative 
water content (RWC). 
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Owing to permanent dif f icult ies in the terminology of water relation, the proper thing 
to do for the authors is to strict ly define the terms they use. 
The same stands for the terms: "free" and "bound" water. 
E . CSEH 
Department of Plant Physiology, 
Eötvös Universi ty , Budapest VIII . , 
Múzeum krt. 4/a 
IS PLANT GROWTH D E T E R M I N E D BY I N T E R N A L W A T E R BALANCE A N D 
T U R G O R IN T H E CELLS OR B Y E X T E R N A L FACTORS? 
The water movement in p lants and their water balance are influenced partly by external 
factors, partly by internal characteristics. We should like to add to the statements made by 
BORKA—BORKA (1972) that t h e effects of external and internal factors influencing the water 
movement in plants cannot be separated from one another. The external factors (meteorolo-
gical, edaphic, etc.) usually p l a y a definite role. This addition is considered to be especially 
important because of the fol lowing statement made by the authors (BORKA— BORKA 1972): 
"The growth of plants is controlled in fact by the internal water balance and the turgor in 
the cells. These two factors determine mostly the physiological processes and conditions which 
result in the rate and quality of plant growth and finally in high yie lds ." 
In our v iew plant growth is determined by external factors, which result in the internal 
water balance and the turgor in the cells, although the plant tries to control both of them. 
In the case of sufficient water supply and at a low rate of potential évapotranspiration the plant 
adjusts its water balance opt imal ly , while at a soil moisture level near the wilting point and inten-
sive potential évapotranspiration its water balance will be upset, its turgor is lost until f inally 
complete wilt ing sets in. 
On this basis it is obvious that the first sentence of the above quotation needs supple-
mentation. In our view plant growth is controlled by external factors, simultaneously influenc-
ing the internal water balance and the turgor in the cells. According to our formulation the 
complex of external factors represents the reason, while the water balance of the plant is the 
result of these factors, in contradiction to the s tatement in the paper (BORKA—BORKA 1972), 
that the water balance is the cause and plant growth is the result. However, in addition to the 
internal water balance and turgor, the growth is highly influenced by the light and temperature; 
in fact, sometimes these two factors are the determining ones. It is one of the main characteris-
tics of climatic conditions in Hungary that early autumn and late spring frosts may destroy 
the plant, in spite of an o p t i m u m water balance. It is a well-known fact in Hungary too that 
in rainy, cold seasons poor in sunshine the crop yields are low and of bad quality, though the 
water balance and turgor are optimal perhaps throughout the whole growing season. It is 
precisely at this time, when drought ensures simultaneous high l ight- and heat energies that 
outstanding results can he achieved by irrigation. 
We think that in the case of peach crops the role of light should be especially emphasized, 
since one of the purposes of pruning is to supply sufficient light. If we want to emphasize the 
role of water movement, then the confirmation that with suff ic ient light, heat and nutrient 
supply in a g iven plant variety, the growth of plants is controlled b y the internal water balance 
dependent on the water supply and by the turgor in the cells — has a more general validity. 
In fact, light- and heat energy, water- and nutrient supply which determine the growth form 
a dialectic uni ty , are all equally necessary for ensuring optimum growth, good quality and maxi-
mum yield. 
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It is obvious that studying the effect of any of the major external factors (light, heat , 
water, nutrients) on plant growth in a series of experiments, all the other factors should be 
identical. It is on ly then that the effect the above factors have on growth and yield can be 
unambiguously determined. Thus, when studying the water balance of fruit trees the fo l low-
ing treatments should be set up: 
a) The soil moisture (water supply) is changed using a selected variety grown under 
identical meteorological conditions (light-, heat-, mois ture-and C02 supply at a given geographi-
cal location) and with identical edaphic factors (soil, cultivation, fertilization, etc.). 
This experiment answers the question how water influences the growth under g iven 
environmental factors (research aimed at determining the necessary amount of irrigation water 
and the optimum time of irrigation). 
b) Under identical meteorological, soil and water supply conditions the nutrient supply 
of the variety is changed. 
Measuring continuously the water use (évapotranspiration) with an evapotranspirometer, 
lysimeter or measurements on soil water balance, we are able to answer the quest ion 
of how the different levels of nutrient supply change the water economy (balance) of p lants , 
and through this, their growth (research aimed at determining the ef fect of irrigation o n nu-
trient utilization, and that of nutrients on water uti l izat ion i.e. reduced water movement in the 
plant, respectively). 
c) With identical light-, water- and nutrient supply in a given variety the temperature 
conditions are changed (glass-house, foil tent, phytotron, mulching). 
With consumptive use (évapotranspiration, water use) measured under such experi-
mental conditions, the effect of heat energy on water use and growth can be clarified (research 
work on acclimatization, breeding, growing under artificial conditions). 
d) Heat- , water- and nutrient supply are identical, while light conditions are changed 
using a given variety (glasshouse and phytotron experiments). 
These experiments give an answer to the quest ion of how light influences water move -
ment in the plant and growth if there is a sufficient heat- , water- and nutrient supply (research 
work of acclimatization and breeding). 
It should be noted that while the first quest ion can be answered by field experiments , 
the last two tasks — with the exception of mulching and soil heating techniques — can only 
be solved under artificial conditions (phytotron, glasshouse, foil tent, etc.). 
If Gy. Borka and K. Borka want to start f ie ld experiments to solve further tasks set 
in the paper (1972) — namely, to s tudy the shoot growth and fruit development of the peach 
varieties mentioned under irrigated and nonirrigated conditions, as reflected by the major 
indices of xvater balance — they have to carry on an experimental series of several years, since 
— in accordance with what have been said — in a g iven growing season the shoot growth and 
fruit development are only partly dependent on the change in the water balance indices. For 
example, although the amount of irrigation water supplied is the same, in years with different 
meteorological conditions considerable differences m a y occur both in the shoot growth and 
in the quantity and quality of fruit. 
The above statement has also been proved b y the field experiments carried on for ten 
years in the agrometeorological observatory at Szarvas. In order to disclose the relations be-
tween the water movement of plants and meteorological factors, the following two quest ions 
were dealt with in detail: 
1. How is the water use of crops influenced b y the annual changes of weather? 
2. What influence has the plant variety itself on the change in water use? 
The essential role of the meteorological factors in influencing the change of water use 
of crops can be clearly seen when the consumptive use of a plant variety is compared in the 
different years under identical water- and nutrient supply. For this s tudy maize (MV-1 hybrid) 
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Fig. 1. Summarized évapotranspirat ion of maize in different years (Szarvas, m e a d o w c lay , 
variety: MV-1) 
and potatoes (Kisvárdai rózsa) were chosen. The agricultural technique (cultivation, spac ing , 
nutrient- and w a t e r supply, e tc . ) were identical e a c h year, but t h e meteorological fac tors 
changed from y e a r to year (Fig . 1, 2). The c o n s u m p t i v e use of the crops was measured by 
means of c o m p e n s a t i o n evapotranspirometers (ANTAL 1966). 
1968 
1967 
1968 
1964 
1965 
o t a t o 
IV V VI VII VIII IX 
Fig. 2. Summarized évapotranspirat ion of potatoes in different years (Szarvas, m e a d o w c l a y , 
var ie ty: Kisvárdai rózsa) 
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The summarized curves of Fig. 1 and 2 clearly show that the change of water use in the 
different years is considerably influenced by the meteorological factors. In the case of both 
maize and potatoes their water requirements were 30—40 per cent higher in dry vege-
tat ion periods than in cool rainy growing seasons. This s tatement is confirmed even better by 
the curves in Fig. 3 and 4 which show the changes of daily water use (évapotranspiration) 
of maize and potatoes in years with different weather conditions. 
According to Fig. 4 the daily évapotranspiration of potatoes between planting and emer-
gence is about 1.5—2.0 mm, which agrees wi th the evaporation of the bare soil. At the begin-
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Fig. 3. Changes in the daily water use of maize during the growing season (Szarvas, meadow 
clay, variety: MV-1) 
ning of June when potatoes begin to grow rapidly, the daily consumptive use increases quickly 
too and reaches its m a x i m u m at the t ime of flowering and tuber formation. At that time the 
average daily évapotranspiration is 5—6 m m ; on hot, dry days it may even exceed 8 mm, 
while in cool weather it decreases to 2—3 m m . After flowering the water requirement decreases 
sharply, and in the period of ripening it is only 1—3 mm. Similar observations can be made 
on the change in the consumptive use of maize from year to year and from season to season 
presented in Fig. 3 with the exception that daily changes in weather do not cause such essential 
decreases in the daily évapotranspiration. 
The data in Table 1 also prove the decisive effects of weather conditions. The data in 
the Table present the daily water use values of potatoes and maize growing in evapotranspiro-
meters in the period of flowering and tasselling, respectively, that is at the same phase of 
growth, on days close to each other but w i t h different temperatures. 
According to the data of Table 1, in 1964 and 1965 under the influence of a 7 and 10 
degree-fall in the temperature, the water consumptive use decreased by 50—80 per cent in 
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Fig. 4. Changes in the daily water use of potatoes during the growing season in different years 
(Szarvas, meadow clay, variety: Kisvárdai rózsa) 
Table 1 
Changes in the daily water use of the potatoes (Kisvárdai rózsa) and maize (MV-1 ) on days with 
sharp variations in the air temperature (Szarvas, meadow clay soil) 
Time 
Wate r use of 
pota toes 
m m 
Dai ly average 
air t empera tu re 
°C 
Time 
Wate r use 
of maize 
m m 
Daily average 
air temperature 
°C 
1964 June 28 7.1 24.4 1963 July 26 10.0 25.9 
29 7.7 23.2 29 2.3 17.5 
30 4.3 14.5 30 3.5 17.8 
1965 June 24 6.2 23.4 1964 July 22 9.4 27.1 
25 6.4 24.4 24 3.1 20.8 
28 2.6 16.5 25 3.6 19.7 
1966 June 30 2.8 14.4 1965 July 26 7.1 22.6 
July 1 2.4 16.7 27 2.4 16.9 
5 7.1 24.6 28 3.7 18.0 
1967 June 8 7.0 22.0 1966 July 20 7.3 24.0 
9 1.3 17.3 23 1.7 17.0 
10 1.4 16.5 1967 Aug. 7 2.2 18.8 
11 0.6 11.4 10 8.2 25,3 
1968 June 9 7.4 22.9 1968 July 15 1 1 . 0 24.7 
10 2.5 13.1 18 2.5 17.1 
11 2.0 12.4 19 2.7 16.1 
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24 hours. The opposite was found in 1966, when an 8° rise in the temperature increased the 
daily water requirement by 70 per cent, though there was no change in the water supply. 
Between 1963 and 1968, under the influence of a 6—10° decrease of temperature, the 
daily évapotranspiration of maize fell back to one fifth, compared with the days of maximum 
water use. The same rise in temperature caused a three- or four-fold increase in the water re-
quirement of the crops (see the change from 7th to 10th August) . 
On the basis of the above mentioned we may state unambiguously that the annual 
variability of weather causes considerable fluctuations in the water use of crops during the 
growing season, even if they are optimally supplied with water. 
mm 
Fig. 5. Summarized évapotranspiration of different crops in 1966 (Szarvas, meadow clay, 
varieties: alfalfa Szarvasi kékvirágú; maize MV-1; potatoes Kisvárdai rózsa; sugar-beet beta-
poly 2; winter-wheat Besostaya) 
Gy. Borka and K. Borka point out that variety and growth phases are also decisive 
factors in the water balance of the peach tree; to prove their statement t h e y present tables 
and diagrams. The effect , variety has on water requirement and water use can only be deter-
mined unambiguously when we compare the water balances of different varieties growing under 
identical meteorological conditions. 
Our own results also support the above statement — however, the results were obtained 
with field crops and not with peach trees. Our experiments were carried out at Szarvas with 
different varieties of potatoes (Kisvárdai rózsa and Gülbaba), and maize (Mv-1 hybrid, Mv-620 
hybrid, as well as with the Yugoslavian maize variety ZPSK-6 hybrid). Considering that the 
differences in the water use of the varieties are less remarkable than in the water use of the 
species, we are presenting some results related to the latter. 
Fig. 5 shows the summarized curves of the évapotranspiration of alfalfa (Szarvasi kék-
virágú), potatoes (Kisvárdai rózsa), winter wheat (Besostaya), sugar beet (Beta poly 2), and 
maize (Mz-1 hybrid) with optimum water supply in 1966. It is worthwhile pointing out several 
features. The most conspicuous feature is the difference in the summarized consumptive use. 
Since all plant species were grown under identical soil-, nutrient- and water supply and even 
meteorological conditions (the experiment was performed with all plant species at Szarvas in 
1966), it was obvious that differences in water requirement were due to differing biological 
and physiological properties. 
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W h a t have been told above are even more confirmed by the curves of Fig. 6 which re-
present the daily évapotranspiration of various plant species (Winter wheat, potatoes, sugar 
beet, mixed grasses) in the growing season of 1966. It is clearly seen that besides the meteoro-
logical factors the species (and on the basis of other investigations we can state that the variety 
too) and the plant phases also play a decisive role in determining the trend of water require-
ments and water use within the growing season. The maximum value of daily water require-
ment is different in each plant culture and its t ime coincides wi th the critical period of growth. 
mm/day 
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Fig. 6. Changes in the dai ly water use of different crops during the growing season in 1966 
(Szarvas, medow clay, varieties: winter-wheat Bezostaya; potatoes Kisvárdai rózsa; sugar-
beet beta-poly 2; grass mixture) 
According to the mentioned authors (BORKA—BORKA 1972) the water use was the highest 
in the second phase of the growth of the peach trees, at the t ime of stone hardening in all three 
varieties. According to our investigations the highest water use of field crops usually coincides 
with the t ime of flowering. 
On the basis of Fig. 6 it can he established further, that the character of the dynamics 
of water requirement in the individual plant species is determined primarily by their growth 
rate, while daily évapotranspiration decisively by the meteorological factors. Breaks seen on 
the curves of the figure are caused by the rapid daily changes of weather rather than by changes 
occurring in the growth of plants, as reliably proved by the data of Table 1. 
The establishment of the paper (BORKA—BORKA 1972) that in the diurnal course of 
the transpiration of peach trees some decrease can be observed around noon, since the inten-
sive radiation, high air temperature and low relative humidity in those hours reduces the turgor 
pressure in the plant and upsets the water balance in it, cannot be supported by facts, only 
made l ikely by considerations. The s tatement can be accepted as true in cases when the po-
tential évapotranspiration (РЕ) or "evaporating capacity" of the atmosphere surrounding 
the crops is higher than the water uptake- and water transport capacity of the plants. If the 
two cannot keep balance (e.g. very high P E or very low soil moisture), under the influence of 
a "vapour hunger" in the air all plants containing water are "compelled" to lose water until 
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Table 2 
Diurnal change of net radiation (R) and latent heat flux (LE) of lavender (gcaljcm2 hour), 
between 3rd and 27th June 1959, Tihany-peninsula 
H o u r 
a) 22 days average b) 7 c lear d a y s average 
с) 7 c loudy days average 
R L E R LE R LE 
00—01 — 3.4 — 0.5 — 4.1 — 0.4 — 2.2 - 0 . 5 
01—02 — 3.3 — 1.3 — 4.1 — 1.3 — 2.4 - 1 . 0 
0 2 - 0 3 — 3.4 — 0.6 — 4.1 - 0 . 6 — 2.4 - 0 . 4 
03—04 — 3.5 — 1.2 — 4.2 — 0.9 — 2.3 - 0 . 2 
04—05 — 1.9 — 1.7 — 2.4 — 0.7 — 1.0 - 0 . 2 
05—06 4.7 — 5.5 6.2 - 6 . 9 3.6 - 2 . 4 
0 6 - 0 7 13.0 — 7.8 17.4 - 9 . 4 9.4 - 6 . 0 
07—08 24.1 — 13.0 28.2 — 15.4 17.4 — 11.0 
0 8 - 0 9 35.3 — 21.0 37.6 — 19.2 31.4 - 1 9 . 7 
09—10 42.3 — 24.3 46.3 — 22.5 32.2 - 2 1 . 4 
10—11 45.8 — 26,7 52,3 — 29,1 33.6 - 2 2 . 4 
11—12 47.3 — 27.9 54.2 
к 27.5 35.3 - 2 3 . 8 
12—13 49.4 — 30.0 54.7 — 26.7 37.3 - 2 7 . 3 
13—14 39.2 — 26.0 49.4 — 24.0 31.1 - 2 6 . 4 
14—15 34,7 — 26.7 44.1 — 29.9 22.7 - 2 4 . 5 
1 5 - 1 6 28.1 — 26.1 32.5 — 27.5 18.5 - 1 9 . 4 
16—17 21.0 — 24.3 23.3 — 27.6 25.0 — 17.8 
17—18 10.3 — 15.8 10.5 — 16.9 5.8 - 9 . 3 
18—19 2.0 — 8.8 1.7 — 10.2 1-5 - 5 . 4 
19—20 - 3 . 0 — 4.1 — 4.3 — 4.0 — 1.6 - 5 . 1 
20—21 — 3.4 — 3.3 — 4.4 - 3 . 7 — 2.5 - 5 . 0 
21—22 - 3 . 4 — 2.4 — 4.0 - 3 . 6 — 2.5 - 2 . 8 
22—23 — 3.3 — 1.1 — 4.0 — 2.2 — 2.4 - 1 . 2 
2 3 - 2 4 — 3.3 — 1.1 — 4.0 — 2.2 — 2.3 - 1 . 2 
daily gain 397.2 0.0 458.4 0.0 294.8 0.0 
daily loss — 31.9 — 301.6 — 39.6 — 312.4 — 21.6 254.4 
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the water retaining ability of the material in question is brought into balance with the "evapo-
rating capacity of air". Since "evaporating capac i ty" (potential évapotranspiration) reaches 
its maximum around noon, it is rightly assumed tha t on hot, clear, dry, windy days about 
noon the "water transporting abi l i ty" cannot keep up with the "evaporating capaci ty" 
even in aquatic plants, with the consequence of a natural decrease in the turgor state. 
In earlier investigations (ANTAL 1961) we also proved a similar phenomenon on sunny 
days in the diurnal change of évapotranspiration of lavender, although this plant is generally 
known as belonging to the drought tolerant species. On the Tihany-peninsula (Balaton-lake) 
the water use of lavender was determined from hour to hour by the energy balance method 
(ANTAL 1966). The results of a three weeks measuring in a flowering lavender are shown in 
Table 2. 
In the table the positive s ign means energy intake, and the negative sign energy loss 
for the crops (évapotranspiration can be obtained in m m water by dividing the values of hours 
by 59.4). On cloudless days be tween one and two o'clock p.m. the rate of évapotranspiration 
— as contrasted with the average diurnal change of 22 days — comes to a sudden stop, then 
decreases, unti l increasing again after 2 p.m. Accordingly, a double w a v e can he found in the 
diurnal change of évapotranspiration by the lavender plant, with a main peak at 2 p .m. and 
a secondary peak at 10 a.m., as proved by the authors of the paper (BORKA—BORKA 1972)  
too, with a measuring method different from tha t described here. 
On the basis of our own measurements the establishments of the paper (BORKA— BORKA 
1972) concerning this question are completed by the following. It is known that a considerable 
part of the évapotranspiration of surfaces covered w i t h vegetation is provided by the transpi-
ration of plants . In some authors' opinion — including Henrici in: SHANRHAG (1957) — at 
about 10 a.m. there is no further increase in the transpiration, since as a result of the higher 
intensity of l ight the stomata of plants become narrow, through which stomatic transpiration 
decreases. This is especially valid in the case of p lants for which no abundant water supply is 
ensured. The lavender plants on Tihany-peninsula are exposed to a very intensive radiation 
in the noon hours (southern slope of 10—20°). Sometimes the hourly maximum radiation to 
which the crops are exposed even exceeds 80 gcal/cm2 . In the most critical period of the grow-
ing season, at t h e time of f lowering (Table 2) the 20—40 cm deep soil layer cannot provide the 
necessary water supply. Thus, the assumption tha t the decline of the water use curve in Fig. 7  
is caused by a reduction on sunny days of plant controlled stomatic transpiration seems correct. 
The results obta ined by Gy. Borka and K. Borka h a v e to be completed in this context by adding 
that this reduction of water use can only be observed on sunny days when the plants really 
have to protect themselves from increased transpiration in order to maintain a favourable 
state of turgor. Oil cloudy days, or on the average of a longer period (see Fig. 7), water use has 
an almost perfect ly regular daily course. 
As to the methods of measuring applied in t h e study (BORKA BORKA 1972), we should 
like to add some notions to the results obtained w i t h the thermistor point thermometer. One 
of the objectives of the studies performed in the peach crops was to compare the temperature 
of the leaves suffering from water saturation deficit with that of the leaves in the state of full 
turgor. According to the authors' investigations if the leaves contained sufficient quantit ies 
of "mobile" water for intensive transpiration, then the temperature difference found between 
the leaves exposed to sunshine and those in shade w a s a maximum of 1—2 degrees, while when 
the leaves suffered from a water saturation deficit (lack of transpiration), the difference some-
times even reached 5 degrees. 
As it is known, the temperature of the leaf is the result of its system of heat- and water 
balance. If the exposure of two leaves to radiation and other meteorological factors is identical, 
it is obvious t h a t in case of identical water losses their temperature will be almost the same 
(leaf temperature being a function of water balance). When one of the two leaves suffers from 
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mm/hour 
Fig. 7. Diurnal change in évapotranspirat ion of lavender (Tihany-peninsula , 3—7 June 
1959) 
water def ic iency while the other is in a s t a t e of full turgor, t h e n the temperature in the satura-
ted leaf is lower. The leaf temperature di f ference is proport ional to the difference in transpira-
t ion intens i ty , because t h e transpiration of each g of water invo lves the consumpt ion of 600 
gcal heat energy. And h e a t consumpting results in reduced leaf temperature ( the leaf tempera-
ture changes induced b y photosynthes is can in this case be neglected). 
On the basis of t h e above ment ioned the difference in temperature b e t w e e n water de-
f i c i ency and water sa tura ted leaves is e a s y to interprete energetical ly. To measure the leaf 
temperature difference ( to be able to determine the inf luence of the water def ic iency and water 
saturat ion of leaves h a v e on leaf temperature) is, however, more diff icult , as t w o leaves wi th 
perfect ly identical exposure but considerably differing in w a t e r saturation are not likely to be 
found. If — on the o ther hand — the t w o leaves are d i f ferent ly exposed to t h e meteorological 
factors , then the dif ferences in their net radiation may cause m u c h greater differences in the 
leaf temperature than t h e differences in their water contents . Precise measuring can only be 
m a d e when by adequate f ixat ion (e.g. w i t h forceps) a perfec t ly identical exposure (identical 
exposure to the sun, ident i ca l slope, ident ical height above t h e soils surface) is ensured for the 
t w o leaves , and the w a t e r supply is cut o f f completely for one of them. The leaf temperature 
differences measured in th i s case can be fu l ly attributed to t h e difference in the water satura-
tion def ic i t of the l eaves unti l , f inally, as a result of drying u p , the albedo and with it the ra-
diat ion absorption c a p a c i t y of the leaf change. 
E . A N T A L 
Central Ins t i tute of Atmospher ic Physics 
Agrometeorological Section 
Budapest X V I I I . , 
Pestlőrinc, Gilice tér 
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W H A T A R E T H E I N N E R FACTORS I N F L U E N C I N G T R A N S P I R A T I O N ? 
The article by Gy. Borka and K. Borka sent to me for recension is undoubtedly interest-
ing, since in it the changes in the water balance of three peach varieties are described in con-
nection with the weather conditions and plant age. 
Special attention has been paid to the changes in transpiration intensity; the changes 
in the general water supply, leaf temperatures and stoma behaviour are studied in relation to 
them. 
It seems to me, however, that the article would have been more interesting, if the authors 
had paid more attention to the inner factors influencing transpiration, and first of all to the 
molecular dynamics of water. In this respect the interrelationship of only two water categories 
was investigated: the water extracted ("free") and that remaining in the leaves ("fixed") 
after the action of the water-extracting force. From the up-to-date viewpoint this interrelation-
ship is only characteristic of the water holding capacity of the plant, which is dependent on 
a lot of factors. Among them the moving of tissue water has a great importance regarding trans-
piration. 
The recent physical methods (dielectrical and infrared spectroscopy, nucleo-magnetii; 
resonance, etc.) make it possible to measure the parameters (coefficients of self-diffusion, the 
t ime of molecule-relaxation), the thermal movement of water molecules are characterized by. 
B y using these parameters which give the well-known conception of the structural make-up 
of water, first of all it is necessary to compare the course of the vital processes in plants. 
N . A . G U S E V 
Academy of Sciences USSR, 
Kasan Inst itute of Biology, 
Lobaczevskogo, 2/31, 
Kasan 
W H A T INSIGHT CAN BE G A I N E D INTO T H E B E H A V I O U R OF PLANTS 
BY DISCUSSING " F I X E D " A N D " F R E E " W A T E R ? 
The paper reports some observations on the water relations of peach trees. The main 
results f i t comfortably within the current paradigm of water relations, although the discussion 
is in places confusing, or, at best, unhelpful. Thus, little insight into the behaviour of plants 
is gained by discussing "f ixed" and "free" water; the generally smooth relation between the 
relative water content and the water potential of plant tissues means that the classification 
into "f ixed" and "free" is completely arbitrary — it is much better simply to refer to water 
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potential when comparing the water status of tissues. Again: i t is misleading to claim that a 
leaf in the first storey "evaporated 46 per cent of the free water evaporation under the same 
climatic conditions, while leaves taken from the tenth storey evaporated 81 per cent"; this 
s tatement gives the impression that the canopy as a whole loses water several t imes faster 
than does a free water surface, which is absurd. The reader would be much less confused if the 
authors quoted stomatal resistances instead of fictitious evaporations. 
The paper would be much improved if it were re-written after the authors had made 
a thorough study of a recent book on plant water relations such as that of Slatyer or of Kramer. 
J . B . P A S S I O U R A 
CSIRO Division of Land Research, 
P. O. Box 1666, 
Canberra City, A. C. T. 2601 
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Szekszárd, this charming little town is not only famous because of its great poet Mihály 
Babits but also a scientist known in Hungary only by those belonging to a narrow professional 
circle. This scientist, László Hollós was born in Szekszárd on the 18th June 1859. His family im-
migrated from Styria during the 18th century. His father who later became a defender of free-
dom as a l ieutenant was born in Szekszárd in 1827, thus his family was rooted in this land. 
The environment of Szekszárd, the rich flora and fauna of the country, its picturesque scene 
inspired the later outstanding botanist and mycologist , as he himself wrote — not wi thout 
lyric enthusiasm — in the preface of his extensive s tudy published by the Hungarian Academy 
of Sciences: 
"I did not even go to school yet when I used to slip away to the Szekszárd woods where 
I collected flowers and beetles. I ran after butterflies and sought for bird nests. Even my mother 
anxious for her only child, could not break my habit of frequenting the woods. Whenever 
there was a chance I ran off to the wood, and this love of the wood remained with me during 
my whole life. As a man I often turned my back to the dusty town, went to the woods and took 
delight in nature." 
Thus wrote the 74 years-old mycologist renowned the world over in his last — hund-
redth — work, who, though spending his life far from the public in the clear atmosphere of 
* Lecture delivered at a commemoration held in Szekszárd on October 12th, 1970. 
C H R O N I C A 
LÁSZLÓ HOLLÓS* 
1859 - 1940 
12 Acta Agronomica Academiae Scientiarum Hungaricae 21, 1972 
472 CHRONICA 
science, was not free from troubles, which — however small they seem for posterity — made 
his life tragic. His life was also tragic because his great dream to come to Budapest, to the 
centre of mycological research was unattainable; the post at the Botanical Department of the 
Hungarian Nat ional Museum w a s given to Gusztáv Moesz, a younger researcher who later 
worked with affection on clearing up the taxonomy of fungal species in the vicinity of Szek-
szárd described by Hollós, and after the latter's death wrote a very human and objective 
necrology in the Botanical Bul let in of Hollós, the scientist and man. If not friendship but a 
mutual appreciation developed between the two great Hungarian mycologists of the 20th 
century, who — we can say — did the most in exploring the Hungarian flora of fungi. Their 
names appear mos t frequently in the international literature too. In the mentioned necro-
logy G. Moesz wrote the fol lowing about Hollós: 
"Mycologists who did not know him in person, when hearing his name will think of 
his masterpiece 'Magyarország Gasteromycetái' (Gasteromycetes of Hungary). His name 
became known all over the world by this work. Those who knew him in person saw not only 
the prominent scientist but the h u m a n being too. Some phases of his life showed him as a scien-
tist, others primarily as a human being. His prominent works: "Magyarország Gasteromycetái' 
(Gasteromycetes of Hungary), 'Magyarország földalatti gombái' (Underground fungi of 
Hungary), 'Kecskemét vidékének gombái' (Fungi in the district of the town Kecskemét), 
'Új gombák Szekszárd vidékéről' (New fungi from the vicinity of Szekszárd), 'Szekszárd vi-
dékének gombái" (Fungi in the district of Szekszárd) were undoubtedly the results of the un-
tiring diligence, enthusiastic love of work and knowledge of a scientist. We wonder, however, 
whether the destruction of his m u c h loved fungi, an important collection and work of many 
years in 1911 was also the act of the scientist? This rash destructive work was certainly not 
done by the idealism of the scientist , but by some slip of the human soul which could be ex-
plained correctly only on a psychological basis . . . " The writer of the necrology here alludes 
to the fact that in Kecskemét where he had taught for 20 years and rendered unforgettable 
service by writing several famous papers, tragic events took place in 1911. It happened that 
two talented persons with highly different ambitions met and clashed for one second: Pongrác 
Kacsóh, composer of the opera János Vitéz, already a celebrated artist, who was appointed 
provisionally to succeed the deceased István Hanusz as director of the secondary school want-
ed to use Hollós' botanical department as a concert hall to instruct the youth in music. Hollós 
did not understand the director's intentions and — though Kacsóh soon left the post which 
was not his real field — could no longer remain. On 16th July 1911 he retired and lived at 
Szekszárd, where he had been born, till the end of his life. All this was tragic in itself, as he 
gave up scientific work for a long time, did not teach and, no doubt, deprived the Hungarian 
literature of m a n y important mycological works. B u t the greatest blunder of Hollós was that 
he burnt and buried his renowned mycological herbarium and other collections which in bis 
life he had bequeathed to the Botanical Department of the National Museum. Thus it hap-
pened that the most famous Hungarian collection of fungi, the rich material collected by a 
diligent scientist was destroyed, which is a great loss for certain groups of the taxonomy of 
fungi, such as Gasteromycetes and Fungi Hypogaei . 
Hollós' career was not unbroken, but his scientif ic work is a rock of granite which time 
and weather cannot destroy; it erected a worthy monument for a modest , enthusiastic creative 
man who was not always devoid of human faults. He wrote about a hundred compositions 
and papers, not to mention Iiis a t tempts with f ict ion published under the assumed name Cor-
vinus, which he himself did not consider important. 59 of his works are on mycology including 
the excellent monographs dealing with the whole system of fungi, such as: "Kecskemét vidé-
kének gombái" (Fungi in the district of Kecskemét) and "Szekszárd vidékének gombái" (Fungi 
in the district of Szekszárd) published in 1913 and 1933 respectively, under the auspices of the 
Hungarian Academy of Sciences. H e wrote 9 works on floriferous plants , 1 on ferns, 6 on geo-
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logy, 2 on chemistry and 4 on archeology, proving his wide scope of interest and thorough 
knowledge. Beside his most prominent work "Gasteromycetes of Hungary" (1903) published 
also in German in Leipzig (Die Gasteromyceten Ungarns, 1904). it is the two above mentioned 
monographies of summarizing nature that make Hollós' activity actual and exemplary. These 
works provide evidence of his amazing diligence too. In his large floristic work he pointed out 
and specified 1934 fungus species from the Kecskemét district from the Szekszárd district he 
collected and specified 1386 fungus species with a number of new species included, though the 
latter had to be revised by G. Moesz. He wrote 12 publications on fungi observed in Kecskemét 
and Szekszárd. The number of new species introduced in science by him is about 480 which 
points to a very remarkable and successful activity. It is interesting that most of the new spe-
cies belong to microscopic fungi, mainly to the taxonimic groups of Ascomycetes and Deutero-
mycetes (Fungi imperfecti). Of this work he himself writes: "I did not seek for these new spe-
cies purposefully but found them while searching for the truth. And if some of them will later 
prove to be already known — (as it happened, see Moesz, Botanikai Közlemények, 1928, 1929) 
I had the pleasure — while investigating them — of forgetting the everyday struggles in 
the clear atmosphere of science." 
His life was concentrated round two foci. One of them was Kecskemét, where during 
his 20 years act iv i ty as a teacher he not only taught generations of students to love nature 
and honour good and noble things, but also laid down the foundation of his work on mycology. 
His greatest and mos t lasting works were also written there, at that t ime. The other focus 
was Szekszárd, his birthplace, where he learned to decipher nature's book and then to read it 
f luently; and where after the sad episode he regenerated his passion for life and took his pen 
and microscope into his hands, and in his advanced years, perhaps as his swan song wrote h i s 
large mycological monograph of Szekszárd, perhaps more flexibly, with practical life taken 
more into consideration; as if Szekszárd had drawn the man and scientist from the too idealistic 
atmosphere of science back to everyday life. Many of his works (e.g. Ramularia, Septoria, 
etc.), minor monographs and large floristic works (Kecskeinét, Szekszárd) contain phyto-
pathologicallv important Hungarian species. Thus Hollós' activity was essential for the Hun-
garian phytopathological research too. 
A short commemoration cannot give a detailed appreciation of the lifework of a great 
scientist. Therefore permit me here to bow my head in admiration before László Hollós, the 
renowned mycologist , on the thirtieth anniversary of his death. He fought his way to world 
fame and drew the attention of scientific circles in Hungary too to himself. In 1904 he became 
a corresponding member of the Hungarian Academy of Sciences, thus he got to the summit 
where scientific merits are acknowledged above all. Hol lós never sought for success, he repre-
sented the modest quiet type of scientist, and it seems more worthy of his memory if we cas-
ually mention his scientific merits and see in him one of the greatest Hungarian mycologists 
and set him as an example to be followed by the young generation of scientist. We can serve 
the memory and life work of László Hollós best if at last we call into existence the modern 
Hungarian centre of mycological research, and continue the exploration of mycology in Hun-
gary where Hollós deceased 30 years ago in Szekszárd. 
G . U B R I Z S Y 
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Economic models and quantitative methods Jor 
decisions and planning in agriculture. The 
material of the International Seminary held 
at Keszthely, Hungary, in 1968. Proceedings 
of an East-West Seminar. Editor: Earl 0 . 
Heady . The Iowa State Universi ty Press. 
Ames , Iowa, 1971, 518, XIY. 
Economic Models and 
Quantitative Methods 
for Decisions and 
Planning in Agriculture. 
Czechoslovakia 
France Germany 
Hungary Italy 
Net herlands Norway 
Poland Romania 
S%, eden Switzerland 
USSR United Kingdom 
United States of 
^ g g g P America Yugoslavia 
РпкШ I ings 
of ah I Ast-Wat Seminar 
edited by 
E A R L O . HEADY 
The bulky vo lume gives a fu l l review 
of the session held by the internationally 
best known agricultural economists and bu-
siness economists on the subject of applied 
economic mathematics a t Lake Balaton three 
years ago. The uniform conception ref lects 
first of all the thought fu l and competent 
editorial work of Curtiss Distinguished Prof . 
H e a d y , of the Iowa S ta te University, U . S . A . , 
Honorary Member of the Hungarian A c a d e m y 
of Sciences. The re lat ive ly long time the 
American edition took to get through the 
press hardly did harm in this case to the 
actual i ty of the content , moreover, the ma-
ture and better integrated formation of not 
only the comments b u t also of the reports 
and the evaluations introducing a discussion 
make i t easier for the reader to get the in-
format ion required b y him. 
In the mid fifties t h e agricultural econ-
omists of many countries in the world 
showed an increasing interest in applying 
economic-mathematical models and methods 
in making decisions and preparing plans in 
agriculture. Following the theoretical re-
searches of a pioneer character, practical at-
t e m p t s were made in an increasing number 
at all three levels of the economy, in the 
micro-, mezo- and macroeconomy. The ef-
f ic ient econometric and operation research 
methods were employed in the new approach 
to the problems of farms, groups of farms, 
entire districts and national economies. I t 
can be stated w i t h o u t exaggeration tha t 
methodological schools developed around 
certain great personalities of this f ie ld of 
science, mainly under the influence of their 
teaching and literary activities, which w e n t 
b e y o n d the borders of their countries from 
the beginning. Progress was not and could 
not be without contradictions; the confl ict-
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ng views met more and more frequently 
with fruitful discussions and debates . It was 
such preliminaries that contributed to the 
appearance of a demand for convening a 
seminar to assess the situation, sum up and 
evaluate the results obtained and explore 
the possibilities of development. 
Under the chairmanship of Prof. Heady 
an International Preparatory Committee was 
organized wi th Michele de Benedict i s Italian, 
Vladimir Kadlec Czechoslovakian, Krav-
tchenko Rosztis lav G. Soviet, Danilo Pejin 
Yugoslavian, Ulf Renborg Swedish and Jó-
zsef Sebestyén Hungarian professors and 
research officers, respectively, as members. 
During its one-year functioning the Com-
mittee did a thorough work preparing a 
well-considered integrate work program, as 
reflected by the table of contents of the hook. 
The chapter headings are: I. Foundat ion and 
background in planning models. II. Problems 
and potentials at the micro level . III. Re-
gional models of planning and development. 
IV. Experiments and experiences with na-
tional planning models for agriculture. V. 
Formulation of national models . VI. Gaps 
between plans and realization and practical 
possibilities for improvement in performance. 
The chapters listed above are the sum-
marized subjects of the consultations at the 
Seminar, and after careful considerations 
the Committee invited the mos t competent 
experts of the given subjects to present a 
summary of them or make the first critical 
comments to begin with the debate. The efforts 
were, in general, successful, as proved by the 
content of the book. The manuscript of the 
lectures was available for the participants 
of the Seminar in advance. This preparatory 
work ensured the adequate leve l of the dis-
cussions. , 
It is to the Hungarian A c a d e m y of Scien-
ces — as acknowledged several times in 
the past years and also in t h e preface of 
the book tha t we owe thanks for inviting 
the Seminar to the Hungarian People's 
Republic, and with its high reputat ion and 
apparatus giving assistance in creating the 
conditions of an efficient cooperation at the 
consultations. An important part was played 
in the work by the Keszthely College (now 
University) of Agricultural Sciences and the 
Research Institute for Agricultural Econo-
mics, Budapest. The fact that the book con-
tains reports f rom as many as nine Hun-
garian participants — which in proportion 
competes with the role of the most developed 
countries — proves the relatively advanced 
s tage of Hungarian research work and the 
h igh performance of experts apart f rom the 
advantage fol lowing from the posi t ion of 
the host. There w a s one Hungarian report 
to every five foreign reports. 
It is hard to read the words of welcome 
of the late Ferenc Erdei , then vice-president 
of the Academy, wi thout being moved . He 
dealt with the perspectives of improved 
management and methods in agricultural 
economics. It was in relation to the great 
perspectives — the revolutionary progress 
of science, its becoming a force of pro-
duction, the conquest of nature, the f ight 
against hunger and in order to provide suf-
f ic ient food for t h e whole human nation 
tha t he appreciated the importance of con-
sultations and of an international coopera-
t ion realized in t h e m . He pointed to the 
importance of a w ide practical application 
of well-proved e f f ic ient methods. The 
hook published recent ly is at the same time 
a document of his judgement having re-
mained valid. 
Heady's introduction and first report 
dealing with the problems of a synthesis 
between the economic environment and the 
means of decision making and planning are 
outstanding. The basic question is whether 
in different socio-economic systems the same 
methodological procedures can be applied to 
express economic considerations in planning, 
and preparing and making decisions. It is 
on the answer g iven to this question that 
it depends whether there is any use and 
reason for the ex i s tence of an international 
scientific cooperation in elaborating, imple-
ment ing and improving the economic-mathe-
matical methods and models. The report 
specif ies the elements on the basis of which 
it gives a positive answer. Planning — at 
least on an operational level — p lays an 
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important role in every country of the world. 
Farms operate everywhere under con-
ditions of scarcely available resources and 
otber restrictive factors. While different econ-
omical systems define the tasks of agri-
culture and agricultural enterprise differ-
ently, some object is set everywhere, and 
this object can be expressed in a simplified 
form by an objective funct ion. Competing 
or replaceable branches and technologies are 
similarly usual in agriculture. A considerable 
part of the elements can be defined numeri-
cally; planning and decision making even 
call for quantification. H e a d y has realistic 
views, does not hide the differences, and in 
the knowledge of these differences and 
acknowledging them he tries to create a 
synthesis — within the l imits of generaliza-
tion — not only in connection with the socio-
economic systems but as regard to the 
economic spheres too. He follows up the 
interactions manifesting themselves in the 
methodological development of enterprisal, 
regional and national economic models, em-
phasizing the analogous elements. This 
clue is followed up in the comments made 
by the Polish professor Rychl ik to intro-
duce a discussion. 
The different nature of socio-economic 
systems is reflected in the composition of 
the book too, apart from their theoretical 
treatment. In each scope of subject at the 
Seminar, work was divided in such a way, 
that either the general report or the comments 
of the first discussant were made by a 
representative of a socialist country, while 
the other task was performed by a scientist 
of one of the capitalist countries. Thus the 
authors listed in the table of contents are 
distributed among the two world systems 
— or with the term used by the title of the 
book: between West and East — in almost 
equal proportions. Of the f i f teen countries 
represented at the Seminar six were socialist 
countries, and from the 63 foreign parti-
cipants 38 contributions have been included 
in the publication. This readiness to debate 
clearly shows the many-sided international 
interest in the subjects. 
In the first chapter reports from Baker 
and Tintner American, and from Edemsky 
and Aidin Soviet experts, as well as com-
ments made on t h e m by Polish, Hungarian 
and Yugoslavian participants survey the 
methods and procedures, and make attempts 
to systemize them, and by presenting their 
occasional application, e.g. under the con-
ditions of economic development in the 
developing countries — find out w h a t kind 
of approach is the most suitable to solve 
problems of di f ferent character (linear and 
non-linear, static and dynamic, welfare and 
growth, etc.). The theoretical arsenal of 
which this chapter gives account — from 
the traditional planning based on calcula-
tions to the m o s t sophisticated optimizing 
and simulation models and models systems 
— is linked with m a n y threads to the most 
recent results of computer techniques. The 
material of the Soviet research workers is 
especially interesting, as they employ a 
mathematical m e t h o d in determining the 
possible variations of linear economic-mathe-
matical models and selecting them according 
to the given problem, as a function of index 
number-groups, conditions-groups and opti-
mum criteria. The whole chapter is inter-
spersed with the authors' naturally differing 
preferences of the various solutions; expert-
ness influences the judgement and this gives 
an opportunity to expound the opposing 
arguments. 
The authors of the summarizing reports 
in the second chapter dealing w i t h the 
operative planning and decision making are: 
the Swedish Renborg, the West-German 
Reisch and Weinschenk and the Soviet 
Kravtchenko professors, while the discussion 
is introduced b y papers from Hungarian, 
Yugoslavian, Engl i sh and Roumanian par-
ticipants. The so far abstract treatment of 
methodology is completed here b y an ana-
lysis of questions and difficulties more closely 
connected with practical application. Beside 
a number of important partial problems the 
reader will often f ind analyses of correlations 
of economic environment and farm, of as-
sumptions ensuing from it. of ensuring the 
initial farm data and organizing their col-
lection, of models made for farm groups 
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and of the development of adequate farm 
groups, etc. During a discussion a b o u t the 
organization and levels of decision and in-
formation the sys tem aspect and t h e cyber-
net i c schematization are given a role too. 
T h e different methodological requirements 
of long-, medium- and short term planning 
as well as of operative planning, a n d as to 
t h e latter the application of network dia-
grams are referred to by many. The advisory 
service in the agriculture of the capital ist 
countries where fami ly farming is i n pre-
ponderance, and in the socialist countries 
the internal and external controlling organs 
of state- and cooperative farms and integrat-
ed agricultural enterprises wish to rely to 
a greater extent on the possibilities offered 
b y the new methods, especially on t h e quick 
massive calculations of computers. Planning 
and decision preparation in integrated and 
large size farming units , agricultural enter-
prises require a complex model s y s t e m , the 
structure and inner correlations of which 
m a k e a many-sided theoretical approach 
necessary. The discussions make it clear that 
the possibilities of applying the ment ioned 
up-to-date methods are more favourable 
under socialist conditions, and in a market 
mechanism controlled by more permanent 
economic regulators their usefulness m a y also 
increase. 
The development of regional planning 
and decision making models is somewhat 
different in direction and dimensions from 
t h a t of the farms. Large regions of developed 
economies or regional undertakings of inter-
national interest encourage the application 
of up-to-date quanti tat ive methods and the 
construction of models . The third chapter 
of the book contains two American (Swanson, 
Hall-Heady), two Soviet (Mash-Kiselev, 
Miloserdov) reports, and a French report 
f r o m the apparatus of the International 
B a n k for Reconstruction and Deve lopment 
(Oury), completed by Hungarian, American, 
Swiss and West-German comments intro-
ducing the discussions. The regional models 
are equally connected with the preceding 
and following subjects of the Seminar, because 
t h e y can partly be built on a large number 
of representative farm models, and partly 
— perhaps through interregional traffic or 
production allocation problems — serve as 
precedents for national models , lead to t h e m 
and m a k e their more differentiated develop-
ment and allocation possible. Their object-
and condition systems develop according to 
their peculiar features, their relations to 
certain branches within the economic en-
vironment — e.g. to food industry, for reasons 
of supply — are given a greater emphasis. 
(This is a remarkable approach to the concept 
of food economy and to the opinion tha t 
on the mezo-level the problem of branch 
models cannot be neglected either.) From 
the point of view of mathematical methodol-
ogy, non-linear and regression models are 
discussed more often in this chapter. 
The fourth and f i f t h chapters of the 
book can be reviewed together, since they 
both deal with the nat ional level, macro-
economic sphere. The reports of the fourth 
chapter give account of national models at 
different stages of preparation from Czecho-
slovakia, France, Yugoslavia , Hungary, Ger-
man Federal Republic and the United States 
of America. The greater part of the models 
described start from a h igh ly simplified form 
and try to refine it in successive steps. The 
specific agricultural mode l s are generally 
adjusted to national models covering the 
whole national economy. Owing to the high 
number of variables and limiting factors 
included, more complex models can be han-
dled only with matrices of an ever increasing 
size. Discussion about the macro-models was 
started b y a single Yugoslavian contribution. 
The subject of national planning in agri-
culture is introduced b y the joint report of 
Kálmán Kazareczki and József Sebestyén 
(Hungary). Further reports were held by 
Polish (Herer-Porwit) and French (Tirel) 
participants, with English and American com-
ments to introduce the discussions. The main 
subjects of discussion were: priority of plan-
ning objectives, interrelations of branches, 
forecasting of expected future trends of cer-
tain factors as required for quantification. 
The reports touched u p o n the development 
requirements and -trends of the methodology 
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of dynamic solutions. Emphasis was laid 
upon the adequate relation of agricultural 
policy and agricultural economics in national 
planning, and upon the importance of a 
decision maker being able to choose between 
alternatives. 
The authors of the reports published in 
the last chapter of the causes, ex tent and 
solutions of differences between the plans 
and their realization where Hungarian, Nor-
wegian, Czechoslovakian and Dutch (Kovács, 
Reisegg, Eremias and de Yeei) participants, 
and Italian, American, Hungarian and French 
experts took part parallel as first discussants. 
This chapter presents a wide range of ex-
periences, observations and recommendations 
concerning the application of the methods 
discussed during the Seminar, wi th the aim 
of promoting their wide and eff icient distri-
bution. The reports deal with the question 
of an adequate training of experts and farm 
managers as a precondition. Theoretical 
development and practical interest should 
be coordinated. The methodology can be 
refined by a simultaneous and continuous 
improvement of the activities performed in 
the three economic spheres. 
Unfortunately, the material of the detailed 
discussions could not be included into the 
book, not even as a summarization according 
to subjects. On the other hand, the accurate 
index annexed to the book offers a great 
help to the reader in using the volume. 
The references are in connection with the 
text of the reports. The almost 450 works 
listed constitute the summary of the essential 
bibliography of this field of science. 
The few pages information on this vast 
material i s— of course— able to give but the 
outlines. Unfortunately, there are only a 
restricted number of Hungarian readers who 
possess sufficient knowledge in English spe-
cial language to read this book, or study 
the parts they are closely interested in. 
We have been informed about an edition 
in the Russian language expected in the 
near future in the Soviet Union, in keeping 
with the agreement reached at the Keszt-
hely Seminar. It would be useful if a Hun-
garian translation of this collection which 
Acta 
gives a comprehensive view of this f i led of 
science were available. 
G Y . R A D O V I C S 
B. KERESZTESI: Magyar Erdők (Hungarian 
woods). Akadémiai Kiadó, 1971, 432 pp. 
470 figures. 
Keresztesi Béla 
Magyar erdők 
AAAOfMA. CAOO. BUOAAfA? 
In the preface of the second edit ion of 
his book the author mentions that the first 
edition brought an unexpected success, thus, 
within a very short t ime , the Publishing House 
of the Hungarian A c a d e m y of Sciences pub-
lished an enlarged second edition. 
I had the honour to review the f irst 
edit ion of Keresztesi's book in the Acta 
Botanica. I wrote wi th appreciation t h a t the 
literature on forestry had been enriched by 
a remarkable new colour. In addition to 
the author's modern conception, the book 
with its wonderful s ty le and pictures selected 
with apparent aesthetic sence offers a delight-
ful experience not on ly to the experts of 
forestry but also to those interested in natural 
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sciences. Beside the economic importance of 
forests the book points to v a l u e s of no 
negligible significance. 
The second edit ion is still more praise-
worthy. The author follows t h e changes 
occurring in the human mind w h e n recogniz-
ing and appreciating the values of natural 
environment. T h e remarkable fundamental 
idea of the hook is related to t h e world-
important long-range intergovernmental and 
interscientific research conception of Man 
and biosphere. The author considers the 
forest with its various colourful and useful 
aspects as an important environmental factor 
of human life. 
It is refreshing to read how the profes-
sional forester besides the profit also notices 
the aesthetic qual i ty of the fores t and its 
influence on the healthy funct ioning and 
general condition of man. 
The new part of the enlarged edit ion deals 
wi th the introduction and evaluat ion of wild 
life, and shooting in Hungary. 
In the first chapter the author discusses 
the "Manysided utilization of t h e forest". 
H e emphasizes tha t besides the industrial 
utilization forests are exploited in many 
respects all over the world w i t h v e r y few 
exceptions. He supports this s t a t e m e n t with 
a number of foreign examples. 
It was Endres who introduced the concept 
of "The public welfare effects of the forest" 
at the end of the last century. B y this term 
he meant the e f fec t of the forest on climate, 
water management, agriculture and the pre-
vention of natural disasters, as wel l as its 
sanitary and ethical aspects. It is not useless 
to mention this interpretation w h e n present-
ing the book, as this scope of ideas very 
strongly impresses the work. 
The outstanding merit of the book is that 
i t presents the many-sided correlations of 
man and forest scientifically but a t the same 
t ime vividly, thus calling a t tent ion to the 
various characters of the forest. T h e chapter 
brings the m a n of this busy world who 
loves nature into close contact w i t h the fo-
rest when it po ints to the relation between 
tourism and natural science. 
Under the t i t le "The aesthet ics of the 
forest", through the examples of Hungarian 
forests developed in regions of different geo-
graphical character the author shows what 
a harmonious aesthet ic experience a forest 
s tand may offer b y the various colours of 
f lowers, fruits and foliage. This harmonious 
un i ty includes all being — the whole multi-
coloured and mult i tone biocoenosis. 
Where the author thinks that the prosaic 
words do not adequately express his feelings, 
he provides for the emotional elements by 
interjecting passages of poetry. Besides pre-
senting the beauty of forests, he refers to 
the individual aesthet ic effect of some tree 
species (white poplar, Scotch fir, black fir, 
spruce, beech, etc.). 
The work presents "Forest scenery" as 
a category of natural geography. The author 
emphasizes that the ancient forest scenery 
is very rare, even w h e n considering the whole 
world, we must therefore appreciate the 
s l ightly modified natural landscapes where 
the intervention of m a n has disturbed the 
harmonius biocoenosis of the forest to a 
min imum extent. The concept of forest 
scenery is treated from the points of v iew 
of sanitary, cultural and aesthetic education. 
Within the subject of "Hungarian forests", 
after a survey on the natural geography of 
forests economic quest ions are dealt w i th 
and a critical evaluat ion presented. The im-
portant sporting- and economic aspects of 
wild life are dealt w i t h in a separate chapter 
which increases the number of those interested 
in the subject. In the course of a detailed 
presentation of Hungarian forests, those of 
the Great Hungarian Plain, the lower part 
of the Alps, the Transdanubian Hills, the 
Transdanubian Mountains and the Northern 
Medium-Height Mountains are discussed 
separately. Besides its emotional effect the 
chapter contains useful information for those 
who love nature. 
The chapter ent i t led "Welfare forest 
management" discusses the aspects of pre-
serving and increasing the influence of forests 
on public welfare apart from their economic 
utilization. The author presents the aspects 
of planning and the aesthetic features of 
welfare forest management . He deals wi th 
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the landscape aesthetics of afforestation, and 
touches upon the question of protecting old 
trees, tree-groups and alleys which have 
scientific value. 
The author mentions that the establish-
ments in forests (tapped springs, fire laying 
places, shelter huts, ranger lodges, etc.) 
should be shaped in harmony with the land-
scape and offer a picturesque view for those 
who settle down at such places. 
In the last part of the book the author 
deals with the investment pol icy of forestry 
which observais the aspects of welfare forest 
management. 
Keresztesi's hook with its 432 pages and 
470 artistic photos is of interest not only 
to experts. Its social effect is manifested 
by its pointing to the multilateral connection 
between man and forest, its awakening the 
love of the forest and thus involuntarily 
promoting its protection. 
The illustration is equal to the profes-
sional and aesthetic content of the book. 
I . K Á R P Á T I 
Forschung, Lehre, Praxis, 1969, 1970, Süd-
deutsche Versuchs- und Forschungsanstalt 
für Milchwirtschaft in Weihenstephan und 
Staatliche Molkerei Weihenstephan 
In August 1970 and Ju ly 1971 the South-
German Institute for Milk Research and 
-Test led by Friedrich Kiermeier published 
in Weihenstephan reports on the 1969 and 
1970 activit ies of its own, the Milk Section 
of the Munich Technical College and the 
State School of Milk Farming on 95 and 96 
pages, respectively, under the title For-
schung, I.ehre, Praxis. 
In the prefaces the editor refers briefly 
to the work done and difficulties encountered 
by the institutes in the previous years, 
underlining that their activit ies are of an 
educational, research- und practical nature. 
Major activities of test ing and research: 
1) Af latoxin formation in cheese 
The investigation aimed at obtaining 
more thorough information on the toxic 
t x s c h u n g 
. e h r e 
texts 
• * 
substance formed in pure cultures of Aspergil-
lus flavus Link, Aspergillus parasiticus Speare 
and Penicillum puberulum Bainer oil uniform 
culture media. Aflatoxin has four fractions 
of which fraction B , is the most important 
one. Fraction B4 was examined b y extracting 
it from the mycel la , isolating it by thin-
layer chromatography, measuring it with 
spectrophotometry; and all this was used 
as an "applied method" in cheese tests. 
169 cheese samples — mainly Tilsit , Edam, 
Romadur and Camembert — were examined. 
The results of the examination are: 
a) Camembert cheese displays noble rot 
and does not produce aflatoxin, moreover, 
it prevents the fungi producing aflatoxin 
from growing. 
b) In Romadur cheese fract ion B, of 
aflatoxin occurs even in the case of inhibi-
tion by noble rot, but if a greasy texture 
has developed, this is generally excluded. 
c) With a relative humidity of 79—99 per-
cent the Bj fract ion of aflatoxin is produced 
on the surface of Tilsit cheese at temperatures 
of 18— 30°C b y Aspergillus flavus and para. 
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siticus, while at 5— 18 °C by Penicillum pube-
rulum. Under o p t i m u m conditions (tem-
perature: 26 °C, re lat ive humidity: 99 per-
cent) when Aspergillus flatus has overgrown 
the surface of t h e cheese, the B 4 fraction 
of aflatoxin may be formed in 3 — 4 days. 
W i t h the above fungi present, the format ion 
of the Bj fraction cannot be exluded in the 
cheese factory. 
2) Copper c o n t e n t of milk and milk 
products. 
The copper c o n t e n t of milk and milk 
products was demonstrated with 1,5-diphe-
nyl-carbazone used as reagent. The biologi-
cally required copper content is 0.04 micro-
gramme, while the average copper content 
is 0 .56 mg/kg dry mat ter content of cheese, 
w i th a deviation of 0.2—3.4 mg, the first 
grade of Gauss' distribution frequency. Cop-
per content was signif icantly higher in the 
Gruyère cheese than in other kinds of cheese. 
The average was 17.3 mg/kg, with a deviat ion 
of 3.8—27.0 mg/kg , the second grade of 
Gauss' distribution frequency. Chese pre-
pared in a steel boiler contained less copper. 
The 0.6 mg/kg average copper content of 
Camembert cheese o n l y inhibits the processes 
of lactous fermentat ion and volatile acid 
formation slightly. 
Inhibition by copper is higher during 
the decomposition t h a n during the synthes i s 
of 1-lactate, and higher during the synthes is 
of 1-lactate than during that of d- lactate . 
In the Gruyère propionic fermentation was 
inhibited by the copper content to a greater 
ex tent than lactous fermentation. 
Literary data as to the development of 
f lavour and taste are contradictory. 
According to the investigations of the 
inst i tute diacetyl and acetoine originate from 
pyruvic acid, and their quantities increase 
in the presence of copper. 
According to s o m e data Gruyère was 
found to have a be t t er taste when m a d e 
in a copper than w h e n prepared in a steel 
boiler. 
In cheese with a metallic taste owing 
to a copper content of 20 mg/kg, differences 
in t h e products of protein decomposition 
as compared to the control could not — 
even w i t h electroforesis and chromatography 
— be demonstrared. 
Copper inhibits the act iv i ty of the original 
alkaline phosphatase-, /З-glucoronidase-, per-
oxidase-, ribonuclease- and xanthynoxidase 
enzymes in milk. 
3) Milking disturbances of animals g iv ing 
milk. 
W h e n studying mast i tes , quarter ud der 
samples were taken, coulter counter, Schalm-
test and bacteriological examinations applied, 
and it w a s found that examinations on t h e 
basis of cell contents are theftmost suitable 
for diagnosing mastitis. 
Staphylococcus aureus shows higher patho-
genity t h a n streptococci do. In the course 
of quarter udder examinations in 70 percent 
of the cases no differences were found in 
the 500,000/ml cell number of the f irs t 
streams of milking (in t h e milk of heal thy 
animals). In accordance w i t h earlier studies 
it was found that the original enzyme ac-
tivity of milk was higher in animals suffering 
from mast i t i s than in hea l thy animals. 
A n e w result of the examinations w a s 
the re lat ive ly low correlation coefficient 
found between lactoperoxidase activity and 
leucocyte-count. 
4) Synthet ic materials in dairy industry. 
W h e n studying the physical and chemical 
reactions of polyethylenes they were found 
to aoutooxidize and produce peroxides, al-
cohols, carbon acids, ketons and their com-
binations. The main points of attack in the 
process are the double bonds of the carbon 
cycles. Oxidation also occurs under the in-
fluence of heat and UY radiation. 
Ion exchanging processes also occur be-
tween t h e milk and the synthet ic materials. 
As a result of the processes of oxidation 
hydrocarbons (e.g. ethane, propane, butane), 
carbon acids (e.g. myristic acid of C 1 9 _ 2 1 , 
C 2 4_ 2 e , C 3 8 _ 4 1 carbon number) , methyl esters 
and other decomposition products can be 
demonstrated and it is t h e y that cause the 
special " tas te of synthetic material". 
From the PVC tubes of the milking 
machines the monomer plasticizers are dis-
solved b y the detergents, and fats enter 
the synthe t i c material, too . The B2- and 
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С vitamin content of milk packed in syn-
thetic material decreases under the influence 
of light with a simultaneous increase in the 
thiobarbituric acid-number. 
5) Coagulating enzyme in sterile cocoa 
milk drink. 
Cocoa powder was found to exert a 
coagulating effect of enzyme origin in cocoa 
with milk. The enzyme acts on the ^-casein, 
and appears together with the hear- and 
acid-induced coagulation. In ultra high tem-
perature heated milken cocoa this enzyme 
does not become reactivated and thus does 
not cause coagulation. 
6) Interaction between the original en-
zymes of milk and the insecticide substances. 
During the examinations it was found 
that the organic phosphatase esters exert 
a non-competitive inhibition on the act ivity 
of xanthinoxidase, and a competitive inhibi-
tion on that of the alkaline phosphatase. 
Constants determined by Michaelis for 
some insecticides: 
p-nitro-phenyl-acetate: 7 . 6 x l 0 - 3 mol/1 
diaethyl-paraoxon: 1 . 9 x l 0 - 4 mol/1 
di-n-propyl-paraoxon: 2 . 1 x l 0 ~ 4 mol/1 
Order of the intensity of inhibition: 
di-n-propyl- > diaethyl- > dimethyl esters. 
7) Changes in fa t ty acid esters in the 
presence of chlorinated hydrocarbons. 
The presence of chlorinated hydrocarbons 
was found to exercise a considerable influence 
on certain phases of auto-oxidation in fat ty 
acids. 
8) Residues of quaternary ammonium 
compounds destroying the useful flora of 
milk. 
Quaternary ammonium compounds w idely 
used in the dairy industry when getting 
purposefully or accidentally into the milk 
considerably inhibit the fermentation activity 
of the useful flora of industry, thus un-
favourably influencing the technological pro-
cesses of cheese-, butter- and sour milk 
products. The literature has raised the prob-
lem of how these compounds could be 
demonstrated specifically, quantitatively and 
qualitatively in the producers' fresh milk. 
The Institute has developed a technique in 
the producers' fresh milk. The Inst itute has 
developed a technique in which an eosine-
quaternary-ammonium bond is first created 
which can be demonstrated with 1.2-dichIoro-
ethane, b y photometry at 542 nm w a v e 
length. 
The l imit , it can be demonstrated at, is 0 .05 
mg/1 in aqueous solution, and 0.5 mg 1 in 
milken medium. 
9) Experiments wi th useful animals 
In the course of the experiments the 
possibilities of increasing the yield were in-
vestigated with pigs, cows and fat tening 
cattle. Wi th animals producing milk the 
main object is to increase the yields of milk, 
protein and fat. 
Climatic conditions as well as pasture-
and feed management are dealt with too . 
Wi th insemination the deep freezing 
technique while in the case of male-tests 
progeny control is applied. The biological 
section of the Research Institute deals wi th 
the determination of factors controlling the 
formation of milk, wi th the synchronization 
of the cycle, studies the adrenal act ivity of 
the foetus; further, in the course of demon-
strating gestagen substances (e.g. chlor-
madinonacetate) in milk it was found t h a t 
75 mg chlormadinonacetate applied par-
enterally could be traced in milk, whi le 
10 mg could no longer be traced. In the 
faeces and urine of calves oestrogenic sub-
stances, such as, e.g. the diethylstilboestrol 
compounds, can be well demonstrated b o t h 
chemically and biologically. 
The method used at the Institute is 
suitable for the purpose of examining milk 
products, especially milk powder, which is 
important from the point of view of export . 
10) Experiments on cheese preservation 
Storage experiments were carried on 
for fourteen weeks at temperatures b e t w e e n 
10 and 20 °C. Before storage the var ious 
kinds of cheese were dipped into a so lut ion 
containing 25 percent potassium sorbeate. 
3.1 percent of cheeses treated and 97.7 
percent of those untreated were spoiled dur-
ing the experiment. The cheese paste, when 
poured, contained 0.006 percent potassiuin-
sorbeate. 
50—240 mg/100 g sorbic acid and 40— 
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125 mg 100 g pimaricine, w h e n present in 
cheese, total ly inhibits mould formation for 
40 days. 
The food sanitary importance of the two 
mould inhibitors consists of their consider-
able inhibiting effect on the formation of 
afflatoxin in cheese. This toxin m a y penetrate 
into the cheese even to a depth of 1.6 cm. 
11) Analyt ica l studies 
The components of milk: fat- , protein-
and sugar content were examined with in-
frared IRA1A II milk analyser at ± 0.033, 
± 0.025 and ± 0.020% exactness. As a ref-
erence study, Gerber's fat-, Kjeldahl's pro-
tein- and Luff 's sugar determination methods 
were applied with deviations pf ± 0.06, 
± 0.08 and ± 0.07 percent. 
12) Bacteriological examinations 
The Inst i tute deals with the question of 
postinfection, performs coli-titer determina-
tions, Pseudomonas identifications, carries 
out studies on lactic acid, streptococci and 
enterobacterial metabolism. 
Coli-titer, the determination of the total 
number of germs is made by the principle 
of the most probable number (MPN). 
For the identification of Pseudomonaceue 
glutamate-starcli-penicillin agar, oxidase-
tes t , cultures kept at 4 and 41 °C, lecithin 
decomposition, gelatine liquification, tre-
halose-, mannit-, inosite-, hyppurate-, p-hy-
droxy-benzoate-, tryptophane-, phenyl-ace-
tate- , benzylamine-, acetamide decomposition 
are used. 
The metabolism studies of Enlerobacteria-
ceae included the fermentation products of 
glucose. 
In addition to the above, the Institute 
carried on milk purchasing, dealt with the 
problems of milk prices, performed market 
research and planning. 
When studying the books, we f ind that 
from the data presented in them the work done 
b y the institutes in 1969 and 1970 can be 
sufficiently evaluated. On the basis of two 
years' literary act iv i ty and dissertations sub-
mit ted and accepted the data can be re-
produced. 
A . W A G N E R 
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in different countr ies. 
T H E 
W E L L - I N F O R M E D 
F A R M E R R E A D S 
AGRICULTURE 
Agriculture contains up-to-the-minute articles and notes of practical 
value and interest to all farmers and horticulturists. It also reviews all 
important new books on every aspect of farming and matters of rural 
interest. Contributors include specialists, research workers, farmers and 
growers. 
48 pages every month: illustrated 
Single copies Is. 3d. (by post Is. 9d). 
12 months' subscription 21s. (including postage) 
Write for a free specimen copy to: 
THE EDITORIAL OFFICE 
.AGRICULTURE' 
MINISTRY O F A G R I C U L T U R E 
WHITEHALL PLACE, LONDON S.W. 1 
E N G L A N D 
C A N A D I A N 
J O U R N A L O F SOIL 
S C I E N C E 
The Agr icu l tura l Institute of Canada, organized in 1920, publishes 
the Canad ian Journals o f Plant, A n i m a l and Soil Science. 
These journa ls are devoted to the publ icat ion, in English 
and French, of the results of or ig ina l scientific research. 
The Canadian Journa l of Soil Science is publ ished 4 times year ly , 
these issues making up a volume o f some 500 pages a 
year, size 24.7x16.5 cm. 
The publication charge payable by all authors is currently set at 
$17 per printed page; however, f ree reprints are not 
prov ided. Price quotat ions for repr in ts are p ro -
vided w i th the galley proofs, and repr in ts should be o r -
dered when the proofs are returned to the Edi tor ia l 
Office. 
Manuscripts for publ icat ion and al l correspondence should be ad-
dressed to the Editorial Off ice, Canad ian Journal of Soil 
Science. 
Subscriptions outs ide Canada: individuals, $13.00, institutions, 
$19.50 per year; single copies, $3.50. 
Edi tor ia l Office — Agr icu l tu ra l Institute of Canada 
Suite 907, 151 Slater St., 
Ottawa, Ontar io , K1P 5H4. 
The Agricultural Institute of Canada also publishes 
the Agrologist bimonthly. 
PHYTOPATHOLOGY 
A n internat ional Journal report ing o r ig ina l re-
search (in English language only) in p lant pa-
thology. Published by THE AMERICAN PHYTO-
P A T H O L O G I C A L SOCIETY. Established in 1909. 
Professional Membership (includes subscript ion) — $25.00/year 
Subscription (institutions, l ibraries, etc.) —$40.00/year 
12 issues per year. Some back issues avai lable. 
5 year D i rec tory of Members free to members. 
Publication privi leges for members. H igh quality 
edi tor ial requirements. 
C O N T A C T : T H E BUSINESS M A N A G E R — A.P.S. 
ST. P A U L , M I N N . 55121 
3340 P i lo t K n o b Road 
U .S .A . 
CANADIAN JOURNAL 
OF PLANT SCIENCE 
The Agricultural Institute of Canada organized in 1920 pub-
lishes the Canadian Journals of Plant, Animal and Soil Science. 
These publications are devoted to the publication, in English and 
French, of the results of original scientific research. 
The Canadian Journal of Plant Science is published four 
times yearly; making up a volume of some 700 pages a 
year, size 24.7 x 16.5 cm. 
The publication charge payable by all authors currently 
is set at $17 per printed page; however, free reprints are not 
provided. Price quotations for reprints are provided with 
the galley proofs, and reprints should be ordered when the proofs 
are returned to the Editorial Office. 
Manuscripts for publication and all correspondence should 
be addressed to the Editorial Office, Canadian Journal of Plant 
Science. 
Subscriptions outside Canada: individuals $13.00, insti-
tutions $19.50 per year, single copies $3.50. 
Editorial Office — Agricultural Institute of Canada, 
151 Slater Street, 
Ottawa, Ontario, KIP 5H4. 
The Agricultural Institute of Canada also publishes the 
AGROLOGIST bimonthly. 
JOURNAL OF 
AGRICULTURE 
Victoria, Australia 
This monthly Journal records the results of the most 
recent research work by the Department of Agriculture's 
scientists on Government research stations and private 
farms. 
Annual subscription: $1.50 
For further information, please write to the Direc-
tor, Department of Agriculture, Melbourne, Victoria, 
Australia 
W e e d abstracts 
Weed Abstracts is compiled f rom wor ld l i terature by the Weed 
Research Organizat ion of the Agr icu l tu ra l Research Counci l under 
the direct ion o f J. D. Fryer and published every two months by the 
Commonweal th Agr icu l tu ra l Bureaux as one of their series of 
abstract journa ls covering the major branches of ag r i cu l tu ra l 
science. The object of Weed Abstracts is to provide factual summaries 
and reports o f the wor ld scientific and technical l i terature on weeds, 
weed contro l and all ied subjects as a means of enabl ing readers 
to keep abreast of current developments and to act as a concise 
source of reference. 
A l l correspondence concerned with technical matters or wi th the 
contents of Weed Abstracts should be addressed to : 
A l l correspondence concerned with subscriptions or sales should 
be addressed to the Commonweal th Agr icu l tu ra l Bureaux at the 
address given below. 
As f rom 1972 the rate to subscribers in countries not cont r ib-
uting to C.A.B, wi l l be £20.00 ($52.00). Rate to subscribers in 
Cont r ibu t ing Countr ies £8.00 
This and other publications o f the Commonweal th Agr i cu l tu ra l 
Bureaux can be obtained th rough any major bookseller or d i rect ly 
f r om : 
Editor 
Abstractors 
W. L. Mil len 
P. J. Kemp, M. Labham, J. L. Mayal l , 
Mrs. M. Young 
Miss C.R. Deans Indexer 
In format ion Section, 
A. R. C. Weed Research Organ iza t ion , 
Yarn ton , Ox fo rd , England. 
SUBSCRIPTION RATES 
CENTRAL SALES B R A N C H , 
C O M M O N W E A L T H A G R I C U L T U R A L 
BUREAUX, 
F A R N H A M ROYAL, BUCKS, E N G L A N D 
TO KEEP UP-TO-DATE 
with all scientific information pertaining to 
grasses and grassland (pastures, rangelands 
and fodder crops) the simplest and most 
economical method is to consult: 
HERBAGE ABSTRACTS 
If you would like to receive a free specimen 
copy of this quarterly journal please send 
a postcard to: 
Commonwealth Bureau of Pastures and Field Crops, 
Hurley, Nr. Maidenhead, Berks., England. 
TO KEEP UP-TO-DATE 
with agricultural research on annual field crops, the simplest 
and best method is to consult: 
FIELD CROP 
ABSTRACTS 
A R E V I E W A R T I C L E A N D O V E R 5 0 0 
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Hurley, Nr. Maidenhead, Berks., England. 
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AGRICULTURAL 
INSTITUTE OF CANADA 
C A N A D I A N JOURNAL OF PLANT SCIENCE: published four times yearly 
with an annual volume of 700—800 pages. Size 16.5 x 24.5 cm. Subscriptions outside 
Canada: individuals $13.00, institutions $19.50 per year. 
C A N A D I A N JOURNAL OF SOIL SCIENCE: published four times yearly, with 
an annual volume of over 500 pages. Size 16.5x24.5 cm. Subscriptions outside 
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C A N A D I A N JOURNAL OF ANIMAL SCIENCE: published four times yearly, 
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AGROLOGIST: annual volume of 6 issues, individually paginated. Size 21 x 28.5cm. 
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THE THREE JOURNALS publish papers, in English or French, presenting original 
research findings related to crops, soils and farm animals and their products. The 
studies are written by scientists from Canada and abroad, and are reviewed for publi-
cation by respected members of the agricultural research community. The journals 
are distributed in more than 50 countries throughout the world. 
THE AGROLOGIST is concerned with trends in Canadian and world agriculture, 
and is a forum for discussion of topics ranging from international development to 
marketing policies. Designed to be of interest to both professional and layman, 
it recently won an international award on the basis of content and presentation. 
One issue per year is devoted to a topic of current interest. Recent special issues 
have included "Pollution and Canadian Agriculture", and "Marketing Canada's 
Agricultural Products". CORRESPONDENCE and orders should be addressed to 
the individual publication, c/o Agricultural Institute of Canada, Suite 907, 151 Sla-
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AGROKÉMIA ÉS TALAJTAN 
Quarterly Journal of Soil Science, 
Agricultural Chemistry, Ferti l ization, Soil Biochemistry , 
Soil Microbiology and Plant Phys io logy 
Editor: I. Szabolcs 
Assistant editor: Gy. Várallyay 
Editorial Board: Z. Fekete, К . Géczy, L. Gerei, В. Győrffy, A. Kliines-Szmik, I. Láng 
I. Latkovics, Gy. Pántos , J. Sarkadi, S. Sipos, P. Stefanovits , J. Szegi 
Published b y t h e Research Inst i tute of Soil Science and Agri-
cultural Chemistry of the Hungarian Academy of Sciences, 
Budapest II . , Hermann Ottó út 15 (Budapest 114, P .O.B. 66) 
Hungary with the collaboration of the Hungarian Soil Science 
Society. Agrokémia és Talajtan publishes papers b y eminent 
Hungarian and foreign scientists in Hungarian, t h e detailed 
summaries are translated into Engl ish, Russian and a third 
language, French, German, Spanish or Italian. Special "Sup-
p lementum" vo lumes are published in English. The Journal 
is issued four t imes a year in annual volumes of about 700 
il lustrated pages. 
D i s t r i b u t o r s : K U L T U R A . B U D A P E S T 6 2 . P . O . B . 1 4 9 . 
Das Institut fü r wissenschaftlich-technische Informationen der 
Tschechoslowakischen landwirtschaftl ichen Akademie 
ROSTLINNÁ VYROBA 
(Pflanzliche Produktion) 
Redaktionsrat: 
Vorsitzender Prof. Dr. V Á C LAV KÁS, DrSc. 
Mitglieder: 
Ing. Jifí Apl tauer , CSc., Ing . I v o Bares, CSc. , Akademiker Ctibor 
Blattny, Pro f . Ing. Karel Cervenka, CSc., D o z . Ing. Mikulás Derco, 
CSc., Dr. Z b y n ë k Facek, CSc., Ing. Ji lj í Fiedler, CSc., Ing . Josef 
Habovst iak , Prof . Ing. Dr. Ladis lav H r u s k a , DrSc., Prof . Dr. Jan 
Hrûza, Prof . Dr. Ing. Vladimír Kosil, DrSc . , Doz. Ing . Anton 
Kovácik, CSc. , Prof. Dr. Ing . Frantisek Landovsky , Ing . Jaroslav 
Lekes CSc., Mitglied der Tschechoslowakischen A k a d e m i e der 
Wis senscha f t en Ing. Frant isek Marecek, I n g . Frantisek Mráz, CSc., 
Ing. Ctirad Patejdl, D o z . Ing. J a r o s l a v Prugar, CSc. , Prof. 
Ing. Václav Rybácek , CSc., Doz . Ing. V lad imír Segeta, CSc., Ing. 
Miloslav Schmied , Ing. Vladimír Skládal, Ing . Josef Slepicka, Doz. 
Ing. Anton ín Stranák, CSc., Doz . Ing. J á n Svihra, CSc., Ing . Juraj 
Uhliar, CSc. , R N D r . Ing. Jaroslav Zakopal . 
Die wissenschaftliche Zeitschri f t ROSTLINNÁ VYROBA veröffent-
licht Studien, Analysen und wissenschaftliche Abhandlungen über 
die gelösten Aufgaben der Wissenschaft aus dem Fachgebiet der 
Pflanzenproduktion. Die Zusammenfassungen jedes Beitrags wer-
den in die russische, englische und deutsche Sprache übersetzt. 
Die wissenschaftliche Zeitschri f t ROSTLINNÁ VYROBA erscheint 
monatlich in einem Umfang von 112 Druckseiten, Redaktion: 
Praha 2, Slezská 7. 
EUPHYTICA 
Netherlands Journal of Plant Breeding 
Lawickse Al lee 166, Wagen ingen , The Netherlands. 
Vol. 20 (1971) (612 pages) c o n t a i n s 74 articles. Some are: 
Chromosome numbers of hybrid tuberous begonias. Crosses b e t w e e n 
Hordeum vulgare L. and H. bulbosum L., Hybridizat ion of pear var i -
et ies b y Mendel, A computer b a s e d record s y s t e m for Pisum, U n -
usual behaviour of growing pol len tubes in the s ty l e s and o v u l e s of 
Spinacia oleracea L. , Flowering bio logy of wheat , Origin and e v o l -
ut ion of teosinte ( Z e a mexicana [ S C H R A D . ] K U N T Z E ) , Crossa-
bi l i ty between s o m e Pelargonium species, A two- loc i system o f ga-
metophyt i c incompatibi l i ty in Solanum phureja a n d S. stenotomum, 
Complementary compet i t ion in cu l t iva ted barley, Eff ic ient d e t e c t i o n 
of asparagus monoploide for t he production of colchoploid inbreds , 
Analys i s of growth of the oil pa lm, Evaluat ion o f the World Collec-
t ion of safflower, A n invest igat ion into the cause of steri l i ty in 
double-f lowered freesia varieties and the poss ibi l i ty of res tor ing 
fert i l i ty , Pollen fert i l i ty restorer gene from cu l t ivated s u n f l o w e r 
(Helianthus annuus L.) , Greening o f carrot roots (Daucus carota L . ) : 
E s t i m a t e s of heritabi l i ty and correlation, Factor analysis of f o d d e r 
yield components in oats. 
Published three times a year , in annual vo lumes of a b o u t 
500 pages. 
Subscription Vol. 21 (1972): 48 guilders (about $ 1 4 . 8 5 ) a v e a r . 
Vols. 2 (1953) — 20 (1971) a t 30 guilders per volume. Vo l . 1 
(1952, r e p r i n t e d ) ! 12.50. 
Correspondence should be addressed to: 
D r . A . C . Z E V E N 
L A W I C K S E A L L E E 1 6 6 , W A G E N I N G E N 
T H E N E T H E R L A N D S . 
C O M M O N W E A L T H B U R E A U OF P L A N T BREEDING A N D 
GENETICS D E P A R T M E N T OF APPL IED B I O L O G Y , 
C A M B R I D G E , E N G L A N D 
Information on all topics concerned with the improvement 
of economic plants and microorganisms, in part icular the 
methods and achievements of crop breeding, field trials, 
new varieties and strains, genetics and cytology, is given 
regularly in the journa l . 
PLANT BREEDING 
ABSTRACTS 
COMPILED FROM WORLD LITERATURE 
Each volume contains over nine thousand abstracts from 
articles and reports in thir ty to forty different languages, 
also reviews of new books and notices of new journals 
A N N U A L SUBSCRIPTION: 
Rate to subscribers in Non-Contr ibuting Countries £35 
($91.00) 
Order through booksellers or 
COMMONWEALTH AGRICULTURAL BUREAUX 
CENTRAL SALS BRANCH, FARNHAM ROYAL, 
SLOUGH, ENGLAND 
T H E I N D I A N J O U R N A L OF GENETICS A N D PLANT B R E E D I N G 
Official Publication of 
The Indian Society of Genetics and Plant Breeding 
Founded in 1941. Contains articles on subjects of interest to Plant 
Breeders on Genetics, Cytology, Plant Breeding Methods, Biometrieal Studies, 
crop Improvement work in India, Rev iew of knowledge in important field etc. 
Vol. 30 (1970) contains over 100 research articles, among others on: 
Divergence in relation to geographic origin in a world collection of linseed; 
Genotype environment interaction in grain sorghum; Fractional diallel crosses 
in linseed; Monosomie analysis in bread wheat; Stabil ity of strains derived 
from disruptive selection in Brassica; Stability of some high-yielding varieties 
of rice; Genetics of evolutionary change; Inheritance of protein content in 
Pennisetum typhoides; Genetic analysis of yield, rust resistance etc. , in bread 
wheat; Genetic analysis of some exot ic Indian crosses in sorghum; Effect of 
incorporation on Opaque-2 gene on yield and yield components in maize 
composites; Cytogenetic studies of Oryza officinalis complex; Development of 
hybrid wheat etc., etc. 
Published three t imes a year in volumes of about 450 pages. Vol. 31 
appears in 1971. Subscription: Rs50 U .S . dollars 8 per year inclusive of postage; 
A few copies of Vol. 17(2), containing the proceedings on an International 
Symposium on "GENETICS AND P L A N T B R E E D I N G IN S O U T H ASIA" 
organised in 1958 in cooperation wi th UNESCO (Price Rs 25 or dollars 6) 
are still available. A special number containing the proceedings of the Sym-
posium on 'Impact of MENDELISM O N AGRICULTURE, BIOLOGY AND 
MEDICINE' held in February 1965, has been published as Vol. 26 (A) Price 
Rs 301—, or $7/—, postage and packing extra. Another special number of the 
Journal (28A) incorporates the proceedings of a National Symposium of 
"ACCELERATING GENETIC IMPROVEMENT OF INDIA'S PLANT 
R E S O U R C E S " Price Rs 3 0 / - or $7 /— (Postage and packing extra). 
Address all communications on Editorial matters to S. Ramanujam, 
Editor and on business matters to Secretary/Treasurer Division of Genetics, 
IARI, N e w Delhi-12 (India). 
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